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GEOPHYSICAL AND LITHOLOGIC LOGS FOR 1978 COAL DRILLING IN

MOUNTRAIL, RENVILLE, WARD, AND WILLIAMS COUNTIES, NORTH DAKOTA

Susan M. Cook and John M. Spencer

INTRODUCTION AND ACKNOWLEDGMENTS

Under contracts no. 14-08-0001-17427 and no. 14-08-0001-17431, awarded
by the U.S. Geological Survey, the Superior, Gregory, and Thompson Drilling
Companies drilled 40 test holes in 1978 in Mountrail, Renville, Ward, and
Williams Counties, North Dakota. The holes were drilled in partial completion
of two projects: the Coteau project (Mountrail, Renville, and Ward Counties)
and the Williams project (northern Williams County). Twenty-four holes were
completed in the Coteau project (fig. 1) and 16 in the Williams project (fig. 2).
Both projects are scheduled for completion during 1979. The overall purpose
of the drilling was to obtain information on the quality, thickness, and extent
of the coal in the area.

U.S. Geological Survey personnel collected drill cuttings for lithologic
control. These cuttings were used in conjunction with the geophysical logs
to determine the lithologic logs presented in this report. Core samples of
coal beds from selected holes have been sent to the U.S. Bureau of Mines for
proximate and ultimate analyses, determination of Btu/lb values, and form of
sulfur present. The lithologic logs have been generalized to 10-foot intervals.
The strip logs presented are based on the lithologic logs and are not inter-
pretations of the geophysical logs, with the exception of the tops and bottoms
of the lignite beds. All measurements are in feet; to convert to meters,
multiply by 0.3048.

Fieldwork was done by the following USGS personnel: Susan M. Cook super-
vised the Coteau project, assisted by Mark G. Wickman; John M. Spencer super-
vised the Williams project, assisted by Herbert B. Wincentsen, Hal E. Owen,

Gary L. Berg, Samuel G. Cobb, and Richard A. Dickman.
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UNITED STATES GEOLOGICAL SURVEY HOLE N0 C 1
) SHEET 10f 2
AREA Coteau QUAD NAME Sawyer,
DATE STARTED 10/23/78 DATE COMP  10/23/78 COUNTY  ward STATE North Dakota
LOCATION: SEC. 3 T 1523 R &l w.  FOOTAGE LOC. 15 ft a3 fe e LRI 1706 £
FOOTAGE TOTAL
SIZE AND BIT TYPE: 5 1/8 in. ROTARY 120 [CORING ———-- pepry 120 fr
EPT
DRILLING AGENCY: superior brilling DRILL TYPE: - WiieR L 5 it
LITHOLOGY RECORDED BY Susan M. Cook GEOPHYSICAL LOGS RECORDED BY Barriga
REMARKS Drilied with mud
Contract No. 14-08-0001-17431
GAMMA DENSITY OEPTH
& o) TC _> SEC-RANGE_L0 _ cPS{ T.C 1_SEC-RANGE_15 CPS - 4]
LITHOLOGY 2 = | LOGCING SPEED 20 FT/MIN| LOGGING SPEED_20  FI/mMIN| 2 |
LOGGED DEPTH 112 LOGGED DEPTH 120 =
o 0—0
.4..'.".
PR 7
G -
till “to
-
50—
sand and gravel ]
sravel —20
gy clayey siltst to lignite -
30
gy clayey sandst ,00—1
~{-40
150
150
“Leo
200
70
250 —
—+-80
—
“+90
300
_1
oo
4 -
350




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SENS. SETTING 20

LOGGING SPEE
LOGGED DEPTH

SP

D__20
120 ft

MV
FT/MIN

RESISTANCE
SENS. SETTING __ 29

LOGGING SPEED__20

OHMS
FI/MIN

LOGGED DEPTH ___120 fr

DEPTH

FEET
METERS

2

40

—hSO

—70

~1-80

_oo

350—

HOLE No.C !
SHEET 2 OF 2



UNITED STATES GEOLOGICAL SURVEY HOLE N0 C 2
SHEET ; OF
AREA Coteau QUAD NAME Sawyer, SW
DATE STARTED 11/3/78 DATE COMP 11/3/78 COUNTY Ward STATE North Dakota
LOCATION: SEC. 2 T 152~ R. 82w. FOOTAGE LOC. 12 ft W a6 e oo | UMY sss g
FOQTAGE TOTAL
SIZE AND BIT TYPE: 5 1/8 in. ROTARY 785 [CORING ———= pEPTH 285 ft
DEPTH T
DRILLING AGENCY: Superior Drilling DRILL TYPE: - DEPTHTO ¢,
LITHOLOGY RECORDED BY Susan M. Cook GEOPHYSICAL LOGS RECORDED BY Barriga
REMARKS Drilled with mud
Contract No. 14-08-0001-17431
GAMMA DENSITY DEPTH
bt 5 _SEC.-RANGE 1O _ CPS| T.C.1_SEC.-RANGE__15 cPS «»
=9 - — 4
LITHOLOGY == LOGGING SPEED 20 FT/MIN| LOCGING SPEED 20 FT/MIN I
LOGCED DEPTH 276 | LOGGED DEPTH ___28% =
Gl 0—~0
@ ]
o
‘ —
till :_,0
50
oL _
100—{~30
gy silty clayst
-+ 40
gy cbnes clayey siltst to lignite 150
gy cbncs silty clayst
gy silty clayst 50
gy gn clavey sandst 200:—-60
gy silty clavst :—70
gy cbncs silty ¢lavst
gy clayey sandst
gy cbncs silty clayst and lignite ¢ 250
gy cbnes silty clayst 80
gy cbnes clayey siltst n
gy cbncs silty clayst
90
300
:-'IOO
350~




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP
SENS. SETTING__30 MV
LOGGING SPEED__20 FT/MIN
LOGGED DEPTH___ 284 fr

RESISTANCE
SENS. SETTING 15

LOGGING SPEED __20

OHMS
FT/MIN

LOGGED DEPTH __284 ft

DEPTH

FEET
METERS

I

fas

o

1
1

o

10

10030

T 40

—70

180

100

350~

HOLE No.C 2
SHEET 2 0F2



UNITED STATES GEOLOGICAL SURVEY HOLE N0 ¢ 3

SHEET 10F2
AREA Coteau QUAD NAME Benedict 15 min
DATE STARTED 10/19/78 DATE COMP 10/20/78 COUNTY Ward STATE North Dakota
LOCATION: SEC. 1s T 1s2x,R. s2w. FOOTAGE LOC. 37 T s0h Te | TROND 100 e
FOOTAGE TOTAL
SIZE AND BIT TYPE: 5 1/8 in. ROTARY 520 [coriNGg ————- DEPTH 520 ft
tp
DRILLING AGENCY:  Superior Drilling DRILL TYPE: ——— WateR | -
LITHOLOGY RECORDED BY Susan M. Cook GEOPHYSICAL LOGS RECORDED BY Barriga
R[MARKS Logged through drill pipe; drilled with mud; no sp or res logs
Contract No. 14-08-0001-17431
GAMMA DENSITY DEPTH
& 5| TC._2_ SEC-RANGE_1O _ CPS| T.C_LSEC-RANCE_1O __cPS| | «
LITHOLOGY = =| LOGGING SPEED 20 FT/MIN| LOGGING SPEED 20 FT/MIN el
LOGGED DEPTH 312 | LOGGED DEPTH __520 =
R O-—«r‘O
Y AR
APR S -
0 R
CE |
S —10
e —
b 50—
"8 —-F-20
sand Y

sand and gravel

titl

- 40

&

coarse sand

50

v

. 470
sand and gravel e

A\ S -
g | | v
I | ll LN |
s

—80

no sample, Iignite

no sample

no sample, lignite

no sample

8
~
&
(o]
| B A I N
1 A
g o




UNITED STATES GEOLOGICAL SURVEY HOLENO ¢ 3

SHEET 2 OF 2

REMARKS:

GAMMA DENSITY DEPTH

TC5__ SEC.-RANGE_LO _¢PS| T C. 1 _SEC RANGE_LO __ CPS
LOGCING SPEED 20 FT/MIN| LOGGING SPEED _20 FT/MIN
LOGGED DEPTH 512 ft | {OCGED DEPTH 520 fr

LITHOLOGY

STRIP
LOG

FEET
METERS

no sample

_| no sample; lignite

no sample

20

=130

—ruo

150

—160

_H70

1180

190

_t200

220
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UNITED STATES GEOLOGICAL SURVEY HOLE NO ¢ ¢
SHEET 1 OF ¢
AREA Coteau QUAD NAME Minot 15 min
DATE STARTED 10/22/78 DATE COMP 10/22/78 COUNTY  Ward STATE North Dakota
LOCATION: SEC. &« T.1s2x R 8 w. FOOTAGE LOC. 44 rt 265t opatx | SV pogg 1o
. FOOTAGE TOTAL
S'ZE AND BIT IYPE 5 1/8 in. ROTAIY 505 ICORWG _____ DEPTH 505 ft
. Sy DEPY
DRILLING AGENCY: Swperior brilling DRILL TYPE: ----- Warth | 10 ft
LITHOLOGY RECORDED BY Susan M. Cook GEOPHYSICAL LOGS RECORDED By Barriga
REMARKS: Drilled with mud
Contract No. 14-08-0001-17431
GAMMA DENSITY DEPTH
& 5| TC_2 SEC-RANGE_10  CPS| T CL SEC-RANGE_L> _cPS} |
LITHOLOGY 2 2| LOGGING SPEED __20_ FT/MIN| LOGGING SPEED 20 Fr/miN| = | =
LOGCED DEPTH _497 f¢ LOGGED DEPTH _ 305 [t =
I 0—0
gravel ’D ](
coarse sand ‘. B
LT 10
Y 2N _
gravel j..~'. g @ 20
— :,d." —
titl gravel Tt
[ A 10030
P -1
kY S —+-40
-’ 150
gravel g
ST 50
sand and gravel ﬂ' ——*-60
..‘..-: ‘_‘ 200—*
coarse sand " 7]
i ’ +70
sand and gravel
lignite; no sample 250
gy cbnes ¢ lavst & lignite = T80
gy o layst B
gy limest 7
190
300
gy cbncs clayey siltst 7
_4‘—-!00
gy silty (layst to gy elavey siltst 10 B
by clavey silts
gy 1vey Titst 350J




UNITED STATES GEOLOGICAL SURVEY e
, SHEET 2 OF 4

REMARKS:
GAMMA DENSITY OEPTH
- THOLOG & | TC 5 SEC RANGE_1O _CPS| TC L _SEC RANGE__1> CPS| | «
LITHOLOGY = 2| L0CCING SPEED _20 LOGCING SPEED 20 f1/MIN| 2 | =2
LOGGED DEPTH _497 ft | LOGGED DEPTH 393 ft =

— ] 350
gy cbnes siley «lavst '——.:_—i‘—___‘

ﬁ 10
lignite to gy cbacs silty T ] ]
no sample >_< —
gy cbnes silev o Lavest =
gvosiliy oy t:::: 00 —120
no sample E-

Tignite to pv cbhnes o bavest e N
no sample _I-i30
no sample; lignite
lignite 450
lignite and gy cbnes « bavst ! L-140
zy cbnes o lavst
lignite and gy silty clavst ]
gy sifty o lavet
gy silty coavet and lignite Soo__-.lso
By silty ot =
—160
550—
170
1180
600
“Hiv0
650—
_I-200
210
. 700
1220
—
11 ]
750




UNITED STATES GEOLOGICAL SURVEY HOLE No.C

SHEET 3 0F 4

REMARKS:

SP RESISTANCE DEPTH
SENS. SETTING __2° MV | SENS. SETTING 9 OHMS
LOGGING SPEED 20 FT/MIN| LOGGING SPEED_°7___ FT/MIN
LOGGED DEPTH__>"> :t ___ | LOGGED DEPTH_ "2 ft

FEET
METERS

—+40

50

Teo

-70

T80

-90

—100

350-

12



UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP

SENS. SETTING 2

LOGGING SPEED __20
LOGGED DEPTH

ny
FT/MIN

505 ft

RESISTANCE

SENS. SETTING ___ %

LOGGING SPEED 20
LOGGED DEPTH __ 205 ft

OHMS
FT/MIN

DEPTH

FEET

METERS

13

350

—

~110

—120

~130

—140

150

H60

=170

180

“Hi90

_p200

210

220

HOLE NO.C 4
SHEET & OF 4



UNITED STATES GEOLOGICAL SURVEY HOLE NO C 6
SHEET 1 OF 2
AREAR  Coteau QUAD NAME  Sawyer
DATE STARTED 10/23/78 DATE COMP 10/23/78 COUNTY Wward STATf  North Dakota
LOCATION: SEC. 20 T.1s3 ., R. 81 w. , FOOTAGE LOC. 2479 A g P TROIND o g
SIZE AND BIT TYPE: 5 /8 n. TTTRNEEA N (T T brth 225 o
DRILLING AGENCY:  superior Drilling DRILL TYPE: —— Wer o fe

LITHOLOGY RECORDED BY

Susan M. Cook

GEOPHYSICAL LOGS RECORDED BY Barriga

REMARKS: pritied with mud
14-08-0001-17431

Contract No.

GAMMA DENSITY DEPTH
> | T.C._5_SEC-RANGE_10__ CPS| T.C.L SEC..RANGE_1> _cpS| | ¢
LITHOLOGY == L06CING SPEED 20 FT/MIN| LOGGING SPEED 20 ___FT/MIN ; =
LOGGED DEPTH _214 ft LOGGED DEPTH __222 ft =
PR 00
o i
/) i
pi . 110
sand ’ 50:
pr ~
p _f20
’ - 100—{~30
gravel c Q' _
..:’ -—
P —+-40
] till |
L 150
‘9 150
.&;Q ]
gravel L -
’ 200-] *°
9 ]
gravel e
2. 70
250
—+-80
190
300
Too
14 _
350




S

UNITED STATES GEOLOGICAL SURVEY HOLE Wo.C 6

SHEET 2 OF 2

REMARKS:

SP RESISTANCE DEPTH
SENS. SETTING___15 MV [ SENS. SETTING _2° OKMS

LOGGING SPEED__20 FT/MIN| LOGGING SPEED 20 FI/MIN
2

LOGGED DEPTH___ 222 ft 1 (06GeD pepTh 120 1

FEET

METERS

o
]

~0

20

—-40

180

_}o0

- 350-

15



UNITED STATES GEOLOGICAL SURVEY HOLE NO ¢ 7
SHEET ) OF 2
ARER coteau QUAD NAME Sawyer SW
DATE STARTED 10/24/78 DATE COMP 10/24/78 COUNTY ward STATE North Dakota
LOCATION: SEC. 14 T.s3 ., R.s2w.  FOOTAGE LOC. 265 M 27t wax | oROND 750 £
FOOTAGE TOTAL
SIZE AND BIT TYPL: 5 1/8 in. ROTARY 165 TCoRING ——-=- DEPTH 165 ft
DEPTH
DRILLING AGENCY: superior Deilling DRILL TYPE: - WA |5 fe
LITHOLOGY RECORDED BY Susan M. Cook GEOPHYSICAL LOGS RECORDED BY Barriga '
REMARKS:
Contract No. 14-08-0001-17431
GAMMA DENSITY DEPTH
ot T.C.>__ SEC.-RANGE 10 __ ¢PS{ 7.C._L_ SEC.-RANGE _1° CPS «»
L =3 ool B
ITHOLOGY ;;3 LOGGING SPEED 20 FT/MIN| LOGGING SPEED _20 ___FT/MIN vl
LOGGED DEPTH 135 ft LOGGED DEPTH __163 ft =
LIRS 0—0
S -
é) 1
SRR +i0
i 50—
till P |
e 20
' —
Mo -
coarse sand ) ﬂ ]00—___30
till & gy clayey sandst l‘ 7
gy silty sandst 0
gy clayey siltst and gy silty sandst
gy silty sandst and gy silty clayst i 150:
gv cbnes silty clayst ] :
F === 50
.—'—60
200
70
250 —
-1+-80
90
300
:-100
16 |
350~




REMARKS:

§P
SENS. SETTING

LOGGED DEPTH

12 My
LOGGING SPEED___20 _FT/MIN

163 {t

RESISTANCE

SENS. SETTING 15

LOGGING SPEED_20

OHMS
FT/MIN

LOGGED DEPTH 163 ft

DEPTH

FEET
METERS

0—r0

—+io

~20

_F7o

T80

~90

—100

17

HOLE N0.C 7
SHEET » OF



HOLE MO C 8

, SHEET 1 OF 2
AREA Coteau QUAD NAM[ Minot 15
DATE STARTED 10/26/78 DATE COMP 10/26/78 COUNTY warg STATE North pakota
FEL UND
LOCATION: SEC. 20 T.is3n., R.s3 w., FOOTAGE LOC. s Abx 2009 gwoc | GV 1013 £
FOQTAGE TOTAL
SIZE AND BIT TYPE: 5 1/8 in. ROTARY &75 JcoRrING__ 20 DEPTH 325 ft
DEPTH TO
DRILLING AGENCY: superior Drilling DRILL TYPE: -——- WATER 42 ft
LITHOLOGY RECORDED BY Susan M. Cook GEOPHYSICAL LOGS RECORDED BY Barripa
REMARKS:  pii11ed with mud, Cored 20 fr at 130 ft
Contract No. 14-08-0001-17431
GAMMA DENSITY DEPTH
* T.C. > SEC-RANGE _10 __ CPS| T.C.1_SEC-RANGE _15 CPS )
LITHOLOGY =3 2 ; ool B
o = | LOGGING SPEED FI/MIN| LOGGING SPEED 20 FI/MIN| & | =
LOCCED DEPTH 323 fr | OGGED DEPTH 323 ft =
RS 0—0
R "o
o 50
till sand and gravel g
Y -
R 20
100-{~30
till & gy cbncs clayst and lignite .
gy cbncs silty clayst 4 40
gy cbncs silty clayst & lignite
lignite and gy cbncs clayst 150
gy cbncs clayst
tan cbncs silty clayst “}s0
lignite and brn cbnes silty clayst ]
gy clayey siltst 7
—60
g8y cbncs silty clayst 200
gy cbncs clayey siltst ﬂ
gy clayey sandst and lignite :L70
gy cbnes silty clayst and lignite
gy cbncs clayey siltst B
gy cbncs silty clayst & gy-gn clayggndst 250j 80
gy—gn clayey sandst & gn clayey siltst
gy-gn clayey sandst 90
300
gy sandst :
gy pn clayey siltst _:._]00
18 -~
350~




UNITED STATES

REMARKS:

GEOLOGICAL SURVEY

SP
SENS. SETTING___20 My
LOGGING SPEED__20  FT/MIN
LOGGED DEPTH 323 ft

RESISTANCE
SENS. SETTING ___10 ___ OHMS

LOGGING SPEED__20 _ FT/MIN
LOGGED DEPTH 323 ft

DEPTH

FEET
METERS

0—-0

—T0

20

-+ 40

-50

60

-1-80

_oo0

350

19

« HOLE No.C 8
SHEET 2 0F 2



UNITED STATES GEOLOGICAL SURVEY

HOLE NO C 9
SHEET 1 OF 4

A R E A Coteau

QUAD NAME Minot 15 min

DATE STARTED 10/25/78 DATE COMP. 10/25/78 COUNTY  yarg STATE Norch pakota
FEL 0
LOCATION: SEC. 20  T.s3 x., R.og3 w., FOOTAGE LOC. 2381 }?ﬁ 33 fr tlx 2??3“ 2032 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: s 1/8 in. ROTARY 465  |CORING -———-— DEPTH 465 ft
: DEPTH 10
DRILLING AGENCY: Supcrior Drilling DRILL TYPE: -~ WATER 35 ft
LITHOLOGY RECORDED BY Susan M. Cook GEOPHYSICAL LOGS RECORDED BY Barriga
REMARKS: Drilled with water
Contract No. 14-08-0001-17431
GAMMA DENSITY DEPTH
LITHOLOGY e o] TC.5__SEC.-RANGE_10__ CPS{ T C.1_SEC.-RANGE_15 __ CPS — <
2 =] LOGGING SPEED 20 FT/MIN| LOGGING SPEED_20 FI/MIN| = | 2
LOGGED DEPTH _456 fr | LOGGED DEPTH _463 fc =
040
7 _
e .
L T-10
—_20
'? . 10030
D ~-40
AN 150—
n’
till gravel 19 —50
ﬁ 200-{ ¢°
K L 470
: -: 250
o ~1-80
0 ]
iy |
sand 90
S 300
0 ]
N oo
- 20 .
T 350




UNITED STATES GEOLOGICAL SURVEY HOLENO C 9

|

.

SHEET 2 OF
REMARKS:
GAMMA DENSITY DEPTH
LITHOLOGY = | TC_5_ SEC -RANGE_LO__ CPS| 7 C _L SEC -RANGE_13 cPS| @
= o
' = —| LOGGING SPEED _20 FT/MIN] LOGGING SPEED _20 FI/MIN[ = E
LOGGED DEPTH _436 ft | LOGGED DEPTH _463 fr =
gravel 3501
till "“r—llO
till & gy silty clayst .
gy silty clayst B
gy cbnes clayst & lignite —1._|20
lignite & gy cbncs clayst 400
lignite & gy clayey sandst 7
no sample, lignite 7]
~130
no sample .
gn clayey sandst .
gy silty clayst & gy gn clayey sandst 450—
gy gn clayey sandst ~1-140
150
500 —
“H160
550
70
1180
600
90
650
_[-200
-—210
700
1220
21 7
750




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP

SENS. SETTING ___ 20

LOGGING SPEED _20
LOGGED DEPTH__463 ft

MV
F1/MIN

RESISTANCE
SENS. SETTING ___ 1>

LOCCING SPEED__20
LOGGED DEPTH __463 ft

OHMS
FT/MIN

DEPTH

FEET
METERS

l

| N O I

1

o
Al
!

o

10

20

—-40

t—50

—60

180

_F1oo

350

22

.

HOLE NO.© ¥
SHEET 3 0F 4



UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP
SENS. SETTING ___20 MV

LOGGING SPEED__ 20 FT/MIN
LOGGED DEPTH____463 fr

SENS. SETTING __ 15

RESISTANCE

LOGGING SPEED 20
LOGCED DEPTH _ 463 fr

OHMS
FT/MIN

DEPTH

FEET
METERS

23

350 —
+10

—120

—130

—+-140

—150

160

70

-1-180

90

200

_-210

220

750~

HOLE NO.C ¢
SHEET 4 OF 4



UNITED STATES GEOLOGICAL SURVEY HOLE NO c 10
SKEET 1 OF ¢
AR(A Coteau QUAD NAME Minot-15 min
DATE STARTED 11/2/78 DATE COMP  11/2/78 COUNTY wara STATE xoruh pakota
LOCATION: SEC. 22 T.1s3n., R.ss w. , FOOTAGE LOC. 84 ft ‘f"ﬁ 114 ft )frw[tx ﬂ?lvm 2155 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 5 1/8 in. ROTARY 570 TcoRiNG ————- DEPTH 570 ft
DEP
DRILLING AGENCY:  Superior priiling DRILL TYPE: ——- WATER 35 £t
LITHOLOGY RECORDED BY Susan M. Cook GEOPHYSICAL LOGS RECORDED BY Barriga
REMARKS:
Contract No. 14-08-0001-17431
GAMMA DENSITY DEPTH
& | TC 5 _SEC-RANCE 1O __ CPS| T ¢ L SEC-RANGE__15 CPS| _ | o
LITHOLOGY S| LOCGING SPEED 20 FT/MIN| LOGGING SPEED_20 FI/MIN| &= |
LOCGED DEPTH _558 ft LOGGED DEPTH __566 ft =
- . 010
. :'a‘" ‘ “+i0
] f o 50—
| coarse sand |
sand and gravel ' 20
— . —1-40
h sand ]
7] s 150
i sand g Tso
| |
B L .
T un Feo
— ' 200~
. S0} -
- L 470
— ,' —
] O 250 —
- 180
] L4 . -
b ;
4 —-90
: no sample 7
| no sémple, lignite —100
B 24 N
no sample
4 350




HOLEND C 10

UNITED STATES GEOLOGICAL SURVEY

SHEET 2 0OF 4
REMARKS:
GAMMA DENSITY DEPTH
o | TC_5_ SEC RANGELO__ CPS| TC 1 SEC RANGE_1S _cPS| | ¢
= —| LOGGING SPEED FT/MIN] LOGGING SPEED F1/MIN e =
LOCCED DEPTH _558 £t | LOCGED DEPTH _266 ft =
. 350—
no sampley Tipnite
110
no sample 7]
gy cbnes silty clavst ::__—_:-_:__;—j 20
no sample N/ 14 00 —
no sample; ltignite 7]
130
no sample n
no sample; lignite 7]
450—
—+-140
no sample ]
“Fiso
500—
no sampte; lignite S/
ne sample 160
—
no sample; lignite *
> —
no samp le
. © Jieni 550
no sample; lignite _o
no sample ’
“1-180
600
" 90
650—
_200
4210
700
1220
25 7]
750




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP RESISTANCE DEPTH
SENS. SETTING ___24 MV [ SENS. SETTING _20 __ OHMS| Q
LOGGING SPEED__20  FT/MIN| LOGGING SPEED 20 fFI/MIN| & | =
LOGGED DEPTH 566 ft LOCGED DEPTH 566 ft =
7 0—0
A ‘ a
h )
T —_
n 50—
i 120
. —
] 10030
B —
- 8143 _
] —+40
—1 R |
] 150
7 150
7] -
] -
] 60
] 200
— __4,_70
] 250
N "Jr—BO
7] -1
-_J —_
h “t90
I 300 -
j{ _too
] ¢ 350

26

HOLE NO.C 10
SHEET 3 OF 4
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UNITED STATES GEOLOGICAL SURVEY HOLE Np.¢ 10

SHEET 4 OF 4

REMARKS:

SP RESISTANCE DEPTH
SENS. SETTING 24 MV | SENS. SETTING 10 OHMS
LOGGING SPEED 20  FT/MIN| LOGGING SPEED_20 ___ FT/MIN
LOGGED DEPTH___ 566 ft | {oGCED DEPTH 206 ft

FEET

METERS

350 —

110

—{-120

130

+140

150

160
170
-1+180
190
200
+210

220

27




UNITED STATES GEOLOGICAL SURVEY

HOLE NO c 13

SHEET ) OF
AREA coteau QUAD NAME Minot
DATE STARTED 11/6/78 DATE COMP.  11/6/78 COUNTY  wara STATE North Dakota
LOCATION: SEC. 25 T.15z n., R. 83 w. , FOOTAGE LOC. 198 ‘;%( 105 ;Kyit H%’“n 1795 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 5 1/8 in. ROTARY 260 [coring —-—- DEPTH 265 ft
DRILLING AGENCY: superior prilling DRILL TYPE: - T
LITHOLOGY RECORDED BY Susan M. Cook GEOPHYSICAL LOGS RECORDED BY Barriga
REMARKS Drilled with water
Contract No. 14-08-0001-17431
GAMMA DENSITY DEPTH
® 5 SEC-RANGE_10__ CPS| T.C.L_SEC.-RANCE_15 _¢PS| | o
LITHOLOGY =S| LOCCING SPEED _20___ FT/MIN| LOCGING SPEED__20  FT/MIN el
LOGGED DEPTH _257 ft LOGGED DEPTH __265 ft =
s 0—0
p -
’ “+10
.'.'i""!» 50—
gravel o ﬂ
'A'....f‘j‘ 20
sand and gravel h
0. .
S 10030
2 .
s —+ 40
till I
i 17 -
| i,’{ 150
2 i
gravel ,’ |
i ':’::, 200 *°
0 i
& _t70
e ]
‘ 250
~1-80
RV} N
190
300
:-loo
28 -
350




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP

SENS. SETTING __60
LOGGING SPEED__20 _FT/MIN

My

LOGCED DEPTH___ 265 fr

RESISTANCE
SENS. SETTING ___ 12 0HMS
LOGGING SPEED__20 _ FT/MIN
LOGGED DEPTH __26% fr

DEPTH

FEET
METERS

Q
1
o

10030

—-40

+50

Ts0

-T-80

29

HOLE NO.c 13
SHEET 2 OF 2



UNITED STATES GEOLOGICAL SURVEY HOLE NO c 15
SHEET! OF 2
AREA Coteau QUAD NAME Surrey
DATE STARTED 11/6/78 DATE COMP 11/6/78 COUNTY ward STATE North Dakota
LOCATION: SEC. 4  Tisan., R.s2w.  FOOTAGE LOC. 364 bad 00 e | CRouND 1717 fu
SIZE AND BIT TYPE: 5 1/8 in. T T . T YT s oEr R 205 ft
DRILLING AGENCY:  Superior Drilling DRILL TYPE: —~ AT 5 fe
LITHOLOGY RECORDED BY Susan M. Cook GEOPHYSICAL LOGS RECORDED BY Barriga
REMARKS Drilled with water
Contract No. 14-08-0001-17431
GAMMA DENSITY DEPTH
& | TC.5_SEC-RANGE 1O CPS| T CL_SEC-RANGE__1> CPS| | «
LITHOLOGY £ = | LOCCING SPEED —20  FI/MIN| LOGGING SPEED 20 FT/MIN| = | =
LOGGED DEPTH _ 195 fr LOGGED DEPTH __203 ft =
S 0—-0
sand and gravel p
i

till

sand and gravel

30

H0
—
50—
20
100—{~30

—-40

—50

470

—+-80




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP

SENS, SETTING 00
20 FT/MIN

LOGGING SPEED
LOGGED DEPTH

203 ft

My

RESISTANCE

SENS. SETTING _ 10

LOGGING SPEED _20
LOCCED DEPTH _203 ft

OHMS
FT/MIN

DEPTH

FEET
METERS

|

1

o
|

—0

10030

—+40

70

-1-80

_F00

350

31

HOLE NO.C 15
SHEET2 OF 2



UNITED STATES GEOLOGICAL SURVEY HOLE N0 C Lo
SHEET 1 OF 2
AREA Coteau QUAD NAME Minot
DATE STARTED  11/6/78 DATE COMP.  11/6/78 COUNTY warda STATE North Dakota
LOCATION: SEC. 5 Tiass x., Rog3w. ., FOOTAGE LOC. 135 I SEPEY, ;valé( E{‘?b"‘“ 1816 ft
FQOTAGE 0
SIZE AND BIT TYPE: 5 1/8 in. ROTARY J05 Olrc%%mc ————— Hﬁ. 205 fe
DRH-'-lNG AG[NCY Superior Drilling DR”.[ TYPE ————— %iAPITfHR L.
LITHOLOGY RECORDED BY Susan M. Cook CEOPHYSICAL LOGS RECORDED BY  Barriga
REMARKS:
Contract No. 14-08-0001-17431
GAMMA DENSITY DEPTH
& | TC._3 SEC-RANGE_10_CPS| TC_LSEC-RANGE_1>__cPS| | ¢
LITHOLOGY 2 S| LOCCING SPEED 20 FI/MIN| LOGGING SPEED__20 Fi/min| = |
LOCCED DEPTH __ 198 ft LOGGED DEPTH 205 fr =
, 0—-0
0 ﬂ
[ +10
D _
L -20
aravel ,
o 10030
& N
till + |
’ —-40
b ]
& 150—
' “T-s0
sand . ~;’_ ]
d‘ 200-] 6°
470
250
-1-80
“}-90
300
:»—loo
32 -
350—




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP

SENS. SETTING 50

LOGGING SPEED__20
LOGCED DEPTH__205 ft

My
FT/MIN

RESISTANCE

SENS. SETTING "%

LOCGING SPEED__20
LOGCED DEPTH __205 ft

OHMS
FT/MIN

DEPTH
wn
land o
= o
- =
0—0
0
50—
-20
10030
—
—+40
150
150
60
200
_70
250
—+80
90
300
100
—
350

33

HOLE NO.C 16
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UNITED STATES GEOLOGICAL SURVEY

HOLE NO cC 43
SHEET 1 OF 2

A R E A Coteau

QUAD NAME

Williston AMS

DATE STARVED 10/3/78 DATE COMP

10/3/78

COUNTY Mountrail

ST AIE North Dakota

LOCATION: SEC. 22 T.1ssw~, R. 88w, FOOTAGE LOC. 2625

ENL
8 1 7

FEK GROUND
FWL ELEV 2

300 ft

SIZE AND BIT TYPE: 51/8 in,

FQOTACE

TOTAL

ROTAR

Y_400  TcorING --

il OEPTR

400 fte

DRILLING AGENCY: Gregory Drilling

DRILL TY

] ST——

DEPTH TO
WATER

54 ft

LITHOLOGY RECORDED BY Susan M. Cook

GEOPHYSICAL LOGS RECORDED BY Yeamans

REMARKS Drilled with watei; no sp log

Contract No. 14-08-0001-17431

LITHOLOGY

STRIP
LOG

GAMMA

T.C._2_SEC.-RANGE 1O __ cPS
LOGGING SPEED 29 FT/MIN
LOGGED DEPTH 315 fr

DENSITY

T.C._L SEC-RANGE_20 ___ CPS
LOGGING SPEED _ 20 FT/MIN
LOGCGED DEPTH 315 fr

DEPTH

FEET
METERS

gravel

till

gravel '1 ‘

gy cbncs clayey siltst

gy cbnes silty clayst & gy clayey siltstf= —
no samples to T.D. =

—10

H60

-1-80




UNITED STATES GEULOGICAL SURVEY

REMARKS:

SP
SENS. SETTING

LOGGING SPEED
LOGGED DEPTH

MV
FT/MIN

RESISTANCE

SENS. SETTING 10

LOGGING SPEED_20

OHMS
FT/MIN

LOGGED DEPTH 31> ft

DEPTH

FEET
METERS

0—0

—10

—T-80

90

_F1oo

350

35

HOLE NO.C 43
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UNITED STATES GEOLOGICAL SURVEY HOLE NO C 45
SHEET; OF ,
AREA Coteau QUAD NAME Tolley sE
DATE STARTED  10/2/78 DATE COMP. 10/2/78 COUNTY ward STATE  North Dakota
LOCATION: SEC. 14 Tissw..R.87 w. , FOOTAGE LOC. 70 L 0 ek | SN 956 g
FOOTAGE TOTAL
SIZE AND BIT TYPE: 5 1/8 in. ROTARY 360 O[comuc ----- DEPTH 360 ft
DEP
DRILLING AGENCY: cregory prilling DRILL TYPE: - WHI[“R 10 13 fe
LITHOLOGY RECORDED BY Susan M. Cook GEOPHYSICAL LOGS RECORDED BY Yeamans
REMARKS:
Contract No. 14-08-0001-17431
GAMMA DENSITY DEPTH
& | T.C_2_SEC-RANGE 1O CPS| T.C.L_SEC-RANGE_29__¢PS| _ | o
LITHOLOCY 2 = | LOGCING SPEED 20 FI/MIN| LOGGING SPEED 20 F/MN| = | &
LOGGED DEPTH __359 ft LOGGED DEPTH 359 f¢ =
— S 010
] o ]
i A
7 ﬂ' t10
5 D s0-
— . :"20
. o =
3 - 0 10030
oin -
B ’ ] m
. R —+40
] gravel 150 —
. T -
sand and gravel —50
_ 0 -
- 200—”’o
. S _
- e 70
till and gy clayey sandst ‘
- L -
— 250 —
m -+80
| &y clayey sandst ]
j gy cbues chlayey sandst & lignite 7]
lignite & gy cbnes clayey siltst “}90
] . 300
gy silty clayst
n - -
N gy clayey siltst _-__‘00
7 gy clayvey sandst 36 h
~ 350




REMARKS:

 UNITED STATES GEOLOGICAL SURVEY

SENS. SETTING 2>

LOGGING SPEE
LOGGED DEPTH

SP

D 20
359 ft

MV
FT/MIN

RESISTANCE
SENS. SETTING 10 oHMS
LOGGING SPEED__ 20 FT/MIN
LOGCED DEPTH 322 ft

DEPTH

FEET
METERS

o
]
1

<)

20

10030

50

—70

T80

100

350-

37

HOLE NO.C 45
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UNITED STATES GEOLOGICAL SURVEY

HOLE NO cC 54
SHEET, OF ,
AREA Coteau QUAD NAME Tolley SE
DATE STARTED 9/28/78 DATE COMP o9/28/78 COUNTY  yarg STATE North Dakota
FEL
LOCATION: SEC. 26 T.1so9 n, R. 87 w., FOOTAGE LOC. 2630 3k 1 sk | G 1918 fe
] FOOTAGE T0TAL
SIZE AND BIT TYPE: 5 1/8 in. ROTARY 340  [CORING  —-—--—- DEPTH 340 ft
DEPTH Y0
DRILLING AGENCY: Gregory Drilling DRILL TYPE: - WATER 2 ft
LITHOLOGY RECORDED BY Susan.M.. Cook GEGPHYSICAL LOGS RECORDED BY Yeamans
REMARKS:  pritied with water
Contract No. 14-08-0001-17431
GAMMA DENSITY DEPTH
& T.C._2 SEC-RANGE__10  CPS| T.C._L SEC.-RANGE_20 _ CPS v
L p= o | =
I THOLOGY 2 = | LOCCING SPEED 20 FT/MIN| LOGGING SPEED. 20 FI/MIN| & | =
LOGGED DEPTH _335 ft LOGGED DEPTH _335 fr =
0—0
s
gravel ‘
ﬂ o
kY 50
L. ]
till ﬁ ]
. . "_: 'oo__."30
-1-40
150
gravel Bl
till & gy cbncs clayey siltst ]
gy cbnes clayey siltst and lignite —'—60
200
gy cbnes silty clayst
gy cbncs clayey siltst n
gy cbnes silty clayst & lignite -u__70
brn _chneg silty_clayst & lignite
gy clayey siltst 250
-1-80
gy silty clayst —
gy silty clayst & lignite 7]
gy cbncs silty clayst —+90
300
lignite & gy cbnes silty clayst
gy cbncs silty clayst & gy cbncs clayey B
gy cbnes silty clayst siltst -—.—]oo
38 .i
350~




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP

SENS. SETTING 20

LOGGING SPEED
LOGGED DEPTH

335 ft

My

20 FT/MIN

RESISTANCE

SENS. SETTING __ 10

LOGGING SPEED _20
LOCGED DEPTH _335 ft

0HMS
FT/MIN

DEPTH

FEET
METERS

|

L 11 1

1

o
|
]

o

10

—20

10030

50

60

—70

39

HOLE NO.C 54
SHEET2 OF



UNITED STATES GEOLOGICAL SURVEY HOLE O c 55
SHEET1 OF »
AREA Coteau QUAD NAME Tolley SE
DATE STARTED 9/28/78 DATE COMP 9/28/78 COUNTY  ward STATE  North Dakota
LOCATION: SEC. 1 Tison., R.s7w. , FOOTAGE LOC. 213 LT T | BN es g
FQOTAGE To1AL"
SITE AND BIT TYPE: 5 1/8 in. ROTARY 320 TcorRING -——-—- DEPTH 320 ft
DEPT
DRILLING AGENCY:  cregory Drilling DRILL TYPE: - e
LITHOLOGY RECORDED BY Susan M. Cook GEOPHYSICAL LOGS RECORDED BY  Yeamans
REMARKS Dritled with water
Contract No. 14-08-0001-17431
GAMMA DENSITY DEPTH
e | T.C._2 SEC-RANGE_1O _ CPS| T C_L SEC-RANGE__20 _cPS| | ¢
LITHOLOGY 2 = | LOGCING SPEED 20 FT/MIN| LOGGING SPEED_20  FI/MIN| = |
LOCGED DEPTH _320 ft LOGGED DEPTH __320 ft =
0—-0
w0 .
i e
' 50
gravel -
N 20
0 n
“” ]oo__—30
p .
RN —-40
D 150
till L
' 150
2 _
ﬂ 200 %°
gravel , :
’ 70
RS _
24 250
L e
]
sand and gravel |
till & gy cbnes clayey sandst 190
300
gy cbncs clayey sandst
:—-IOO
40 |
350~




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP RESISTANCE DEPTH
SENS. SETTING 20 MV |SENS. SETTING 10 oWms| _ | =
LOGGING SPEED__20  FT/MIN| LOGGING SPEED__ 20 fI/MIN| = | =
LOGGED DEPTH___320 ft | 10GGED DEPTH 320 ft =
— 0-1-0
7] o
] 50
-~ —
20
- 100—{30
...ﬁ —
- —1-40
. 150
7 150
] d-—60
— 200 —
— 70
— 250 —
1 —+80
7 “I-90
1 300 —
i _foo
1 -—
] 350~

41
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UNITED STATES GEOLOGICAL SURVEY HOLE MO C 56
SHEET1 OF
AREA Coteau QUAD NAM[ Coul.ee
DATE STARTED 9/24/78 DATE COMP 9/25/78 COUNTY  wira STATE  Norih pakota
KEK ROUND
LOCATION: SEC. 9 Tusow..R. ss w., FOOTAGE LOC. 33 M o058 fwi | ftv 2002 £
. FQOTAGE TOTAL
SIZE AND BIT TYPE: 5 1/8 1in. ROTARY 470 |CORING ——--- DEPTH 470 fr
_____ DEPTH TO
DRILLING AGENCY: Gregory Drilling DRILL TYPE: WATER 0 ft
LITHOLOGY RECORDED BY Susan M. Cook GEOPHYSICAL LOGS RECORDED BY Yeager
REMARKS Drilled with mud
Contract No. 14-08-0001-17431
GAMMA DENSITY DEPTH
pa TC_2__SEC-RANGE 1O CPS| T C._L SEC.-RANGE_20 cPS ©
L g = | £
I THOLOGY =21 LOGGING SPEED 20 FT/MIN| LOGGING SPEED 20 FT/MIN S| o=
LOGGED DEPTH _ 466 fr | LOGGED DEPTH __466 ft =
s 0—-0
gravel 7]
y “}o
till ™ N
& 1 -
sand I .
":'. ' "'_20
till & lignite 7
gy cbnes silty clayst & lignite 100430
lignite & gy cbnes clayst
gn cbnes clayst
gy cbnes clayey siltst h
-—+-40
gy gn clayey sandst
gy cbnecs clayey siltst ° B
gy cbnes clayst & gy clayey sandst 150+
gy cbnes clayst & gy cbnes clayey siltst : - “}s0
gy cbncs clayey siltst & gv clavey , 7
sandst | -
gy clayey sandst ."—60
200
-
gy cbncs silty clayst :_70
lignite & gn clayey sandst
gy silty clayst 7
gy clayey siltst 250
. 80
gy silty clayst & gy clayey sandst
190
300
gy clayey sandst h
-—d
_I-oo
42 |
350




UNITED STATES GEOLOGICAL SURVEY HOLEND  C 56

SHEET 2 OF ,
REMARKS:
CAMMA DENSITY, DEPTH
o | TC_2_SEC RANGE__'O cPS| T C _LSEC RANGE_Z _cpS| | ¢
LITHOLOGY = o 20 20 o=
= — | LOGCING SPEED FT/MIN| LOGGING SPEED FI/MIN o —
LOGGED DEPTH 46 £t | (occep peprh 466 7t =
350
gy clayey sandst Tho
gy cbnes clayey siltst & gy Sihyclayst = B
gy clayey sandst & gy cbnes clavst ——‘20
1400 —
gy cbnes clayst
lignite & gyv c¢bnes clayst n
gy cbnes clayst :~l30
gy cbnes clayst & lignite .
lignite & gy cbnes sandy siltst 1-
gy cbnes silty clayst 450—
—140
“Hso”
500 —1
1160
550
__;—170
180
600
“Higo
650
_F200
—
—+210
700
_r—220
43 n
750 -




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP

SENS. SETTING __30 My

LOGGING SPEED __20 _ FT/MIN

LOGGED DEPTH

466 ft

RESISTANCE
SENS. SETTING

LOGGING SPEED__20

__ 10 oHmS

FT/MIN

LOGGED DEPTH __ 466 fr

DEPTH

FEET
METERS

—10

10030

—}-40

50

—70

—1+80

-90

100

350

44

]

HOLE NO.C 56
SHEET 3 OF &4



REMARKS:

SP

SENS. SETTING ___39 MV

LOGGING SPEED__ 20 FT/MIN

LOGGED DEPTH

466 ft

RESISTANCE

SENS. SETTING 1O

LOGGING SPEED 2O

OHMS
FT/MIN

LOGGED DEPTH 266 ft

DEPTH

FEET
METERS

45

120

_F130

140

150

160

~170

1180

90

_t-200

210

220

HOLE NO.C 56
SHEET 4 OF 4
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UNITED STATES GEOLOGICAL SURVEY HOLE N0 c 57
SHEET 1 OF4
AREA Coteau QUAD NAME Kenmare
DATE STARTED  9/26/78 DATE COMP  9/26/78 COUNTY Ward STATE North Dakota
FEE N
LOCATION: SEC. 1 Tason.,R. 89 w., FOOTAGE LOC. 707 P 39 FWL EE?3 " 2016 £t
’ FOOTAGE TOTAL
SIZE AND BIT TYPE: 5 /8 in. ROTARY 470 [CORING ————n DEPTH 470 fc
DEPTH TO
DRILLING AGENCY: Gregory Drilling DRILL TYPE: - WATER 6 ft
LITHOLOGY RECORDED BY Susan M. Cook GEOPHYSICAL LOGS RECORDED BY Yeager
REMARKS: Drilled with mud
Contract No. 14-08-0001-17431
GAMMA DENSITY DEPTH
& | T.C_2_SEC-RANGE_1O__ cPS| 1.C._L SEC.-RANGE 20 cPS o
UTHOLOGY zg 20 20 : :
> —| LOGGING SPEED FT/MIN| LOGGING SPEED FT/MiN w —
LOGGED DEPTH _468 fc LOGGED DEPTH _%68 ft =
O—FO
till gravel B
110
50—
till & gn gy cbncs clayey sandst :"20
gn gy cbncs sandst
gy cbnes silty clayst & lignite
brn cbnes clayst & gy siltst . IOO-—'—3°
gy silty sandst —
gy clayey siltst 7
gy cbnes silty clayst T4
gy cbnes silty clayst & lignite 7]
lignite & brn cbnes clayst 150
tan gy cbnes clayey siltst & tan gy 150
gy cbnes silty clayst silty clayst ]
gy clayey sandst & gy silty clayst ]
gy cbnes silty clayst 200#-60
gy cbnes clayey siltst
gy cbncs silty clayst & lignite
lignite & gy cbnecs siltst —1,_70
gy cbnes siltst & gy clayey sandst .
250 —
80
90
L 300
gy c¢layev sandst 3t
i :—-100
46 i
' 350~




UNITED STATES GEOLOGICAL SURVEY HOLEND C 57

SHEET 2 OF
REMARKS:
GAMMA DENSITY DEPTH
& T.C_2_ SEC.-RANGE 10 CPS| T C._1 SEC -RANGE__20 _ CPS

LITHOLOGY =3 il B
= = 1| LOGGING SPEED 20 FT/MIN| LOGGING SPEED __20 FT/MIN| = —
LOGGED DEPTH _468 fr | LOGGED DEPTH 468 fr =

gy sandst & gy silty clayst 3304
110

gy cbncs clayey sandst 7]
20

1400 —

gy cbnes silty clayst & lignite 7]
lignite :_130

gy cbncs silty clayst & lignite - .

gy cbnes silty clayst 450
gy cbues clayey siltst —T140
“H150

500 —
160

550
_F170
~1-180

600
“Hvo

650
_I200
4210

. 700
220

47 N

750 -




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

sP

SENS. SETTING 25
20 fT/MIN

LOGGING SPEED
LOGGED DEPTH

468 ft

My

RESISTANCE

SENS. SETTING __10

LOCGING SPEED_ 20
LOGGED DEPTH __ 468 f¢

OKMS
FI/MIN

DEPTH

FEET
METERS

1

|

1

°
|

1
o

—10

10030

—+40

—50

60

70

—1-80

—100

48

L]

HOLE NO.C 57
SHEET 3 OF 4



UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SENS. SETTING ___2>
LOGGING SPEED__20  FT/MIN

LOGGED DEPTH

SP

468 ft

My

SENS. SETTING 10

RESISTANCE

LOGGING SPEED__20
LOGGED DEPTH _ 468 rt

OHMS
FT/MIN

DEPTH

FEET
METERS

49

350 —

20

—130

—+140

—150

160

170

180

—190

200

210

1220

750-

HOLE NQ.C 57
SHEET4 OF 4



UNITED STATES GEOLOGICAL SURVEY HOLE No © 62
SHEET1 OF 4
AREA Coteau QUAD NAME Niobe
DATE STARTED  9/26/78 DATE COMP 9/26/78 COUNTY  ward STATE  North Dakota
’ FEL R
LOCATION: SEC. 26 Tieo n. R. 89 w. FOOTAGE LOC. 2609 B a3 fan | SHOND 007 fe
. FQOTACE T0TAL
SIZE AND BIT TYPE: 5 i/8 in. ROTARY 460 [CDRING _____ DEPTH 460 ft
. . DEPTH TO
DRILLING AGENCY: Gregorv Drilling DRILL TYPE:  ——-- WATER surface
LITHOLOGY RECORDED BY  Susan M. Cook GEOPHYSICAL LOGS RECORDED BY Yeamans
REMARKS: Drilled with water, artesian flow estimated 18-20 gpm
Contract No. 14-08-0001-17431
GAMMA DENSITY DEPTH
LITHOLOGY & | TC_2 SEC -RANGE_1O_ CPS| T.C_L SEC-RANGE_10 _cPS| | «
[~ ] .t
= —| LOGGING SPEED 20 _ FT/MIN| LOGGING SPEED 20 FT/MIN| 2 | &
LOGGED DEPTH _457 ft LOGGED DEPTH __457 ft =
0—-0
gravel
till "o
sand and gravel
50—
20
till & weathered lignite
lignite & gy cbnes silty clayst ]00_-_30
gy cbnes silty clayst
gy cbnes silty clayst & gy cbnes siltst
gy cbnes clavey siltst
i P —1- 40
gv cbnes clayey siltst & lignite
lignite to gy cbnes clayey siltst ]
150 —
g gy cbnes clayey sandst
gy vbnes clayey sandst & gy clayegiltsc —t50
gy cbhnes silty clayst —
gv ocbnes clayey siltst & lignite —'—60
A 200
lignite & gv c¢bnes clayey sandst
gy cbnes clayey sandst —
470
gy cbnes clayey siltst —
wy cbnes clayey siltst & gy Claygcymdst * - 250:
gy vbnes clayey sandst ) —80
3v cbnes clayey sandst & gy silty clayst| ]
lignite & gv cbnes clavst
lienite & gv cbnes clayvev siltst -90
300
gv cbnes clayey sandst -
gy cbnes clayst & lignite —‘—lOO
gy chnes clayey sandst 50 —
350~




UNITED STATES GEOLOGICAL SURVEY HOLENO  © 62
SHEET 2 OF ,
REMARKS:
GAMMA DENSITY DEPTH
> T.C 2 SEC-RANGE _10_ CPS| T € _L SEC RANGE__20 _ CPS ©
LITHOLOGY =32 " = | =
= —1 LOGGING SPEED FT/MIN] LOGGING SPEED __20 FT/MIN = —
LOCCED DEPTH _457 ft | LOGGED DEPTH 457 fr =
. 350
gy cbnes clayey sandst
—110
i -
=] B
gy oobnes silty clayvst —__—___‘J
= “}r20
— 400
tan-gy silty clayst L
tan-gy (bnes siley clayst & lignite C = N
lignite & gy cbnes silty clavst :—130
gv cbnes silty «layst
lignite & gy cbnes clayey siltst n
450
gy cbnes clavey siltst
—+-140
“Fiso
500 —
160
550
_170
1180
600
“Hivo
650
_—200
4210
700
o
1220
51 .
750




UNITED STATES GEOLOGICAL SURVEY

REMARKS:
SP RESISTANCE DEPTH
SENS. SETTING 20 MV [SENS. SETTING 10 oHmS| _ | <«
LOGGING SPEED__20 __ FT/MIN| LOGGING SPEED 20 FI/MIN| = | =
LOGCED DEPTH___457 ft LOGGED DEPTH _457 fr =
' 0-—1-0
R[]
50
~l-20
-
100— 30
~1-40
150
“}-50
Heo
200
7o
250
—1-80
190
300 —
_F00
350

52

HOLE NO.C 62
SHEET 3 OF 4



UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP

SENS. SETTING __20
LOGGING SPEED__20

LOGGED DEPTH

457 ft

My
FT/MIN

RESISTANCE

SENS. SETTING 10 |

LOGGING SPEED _20

OHMS
FT/MIN

LOGGED DEPTH _457 fr

DEPTH

FEET

METERS

53

“Ti20

~130

—140

“k1s0

60

~170

—180

1190

—200

210

—220

HOLE NQ.C 62
SHEET 4 OF 4



UNITED STATES GEOLOGICAL SURVEY HOLE N0 C 63
SHEET 1 OF 2
AREA Coteau QUAD NAME Tolley SE
DATE STARTED 9/28/78 DATE COMP 9/29/78 COUNTY Renville STATE North Dakota
LOCATION: SEC. 26 Tiso ., R.se w. , FOOTAGE LOC. oo e 583 fwi | SROUND oo ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 5 1/8 in. ROTARY 320 TcoriNG ————— DEPTH 320 ft
DEPTH 10
DRILLING AGENCY: Gregory Drilling DRILL TYPE: - WATER 0 ft
LITHOLOGY RECORDED BY  Susan M. Cook GEOPHYSICAL LOGS RECORDED BY Yeamans
REMARKS drilled with mud
Contract No. 14-08-0001-17431
GAMMA DENSITY DEPTH
o | T.C._L_SEC-RANGE __10 ¢PS| T.C._L SEC.-RANGE_20 _ CPS — L
LITHOLOGY 5 2| LOGCING SPEED 20 FT/MIN| LOGGING SPEED 20 FI/MiN| = |
LOCGED DEPTH _316 ft | roccep pepTH 316 fr =
. 00
rave o
o 2 -
& -
gravel L
ﬂ —-___,‘0
sand & gravel B ]
L 50—
’ o
_
‘D 10030
2. _
N —+ 40
2 150
sand & gravel
' ! 150
. Ll ':f: 4
o Y e 200 *°
i -
AR 70
2 -
' 250 —
80
2 i
e
Ll T-90
Q 300
till & gy cbnes clayey sandst .“ B
00
54 B
350




UNITED STATES GEOLOGICAL SURVEY , HOLE No.C 63

SHEET , OF ,

REMARKS:

4 RESISTANCE DEPTH
SENS. SETTING___25 MV |SENS. SETTING__10 _ _ OHMS

LOGGING SPEED__20__ FT/MIN| LOGGING SPEED_20 FT/MIN
LOGGED DEPTH___316 ft | (OGGED DEPTH _316 fr

FEET
METERS

0—-0

10

-+-40

60

70

-1-80

_Foo0

350

55



UNITED STATES GEOLOGICAL SURVEY HOLE NO ¢ 64
SHEETL OF 4
AREA Coteau QUAD NAME Grand
DATE STARTED 10/2/78 DATE COMP 10/2/78 COUNTY  Renville STATENorth Dakota
LOCATION: SEC. 11 Tiss x., R.ssw. , FOOTAGE LOC. 10 B 229 f\sf ff?:}” 1785 ft
FQOTAGE TOTAL
SIZt AND BIT TYPE: 5 1/8 in. ROTARY 460 TCORING ~———-- DEPTH 460 £t
. DEPTH TO _____
DRILLING AGENCY:  cregory drilitag DRILL TYPE: WATER
LITHOLOGY RECORDED BY Susan M. Cook GEOPHYSICAL LOGS RECORDED BY Yeamans
REMARKS Drilled with water
Contract No. 14-08-0001-17431
GAMMA DENSITY DEPTH
& | T.C._2 _SEC-RANGE_10_CPS| T.CL SEC -RANGE_20 __CPS| |
LITHOLOGY & =| LOGGING SPEED __20 _FT/MIN| LOGGING SPEED 20 FI/MIN vl
LOGGED DEPTH __455 ft LOGGED DEPTH __455 f¢ =
e 0—0
gravel ﬁ _
. 0
:‘..4'-."{ -
50
sand O RN
sand and gravel 00 20
b 10030
e 140
sand N
e L 150
% ]
o —50
’ ~
grave ’ 200 60
s ’
‘ 70
250
7R
VR ‘ —+-80
sand and gravel ﬁ 3®:>—90
till & gn gy cbncs clayey sandst : 7
gn gy cbncs clayey sandst H_.,oo
gy cbncs clayey siltst & gy clayggndst 56 :
gy clayey siltst & gn gy clayey sandst
. 350~




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO

C 64

SHEET 2 OF 4

LITHOLOGY

STRIP
L0C

GAMMA
TC_2_ SEC.-RANGE _10
LOGGING SPEED _20

cPS
FI/MIN

LOGGED DEPTH _435 ft

DENSITY
TC_LSEC RANGE_20 _ ¢PS
LOCGING SPEED 20 FT/MIN
LDGCED DEPTH __455 ft

DEPTH

FEET
METERS

gn

gn

gy
gy

gy

gy clayey sandst

gy chnes sandst & gy silty clayst

chnes clavey siltst

‘bucs clayey siltst & si
cbnes clayey silts gy gl}'l?;yst

cbncs silty clayst

57

350

—120

~130

—1140

150

160

550
_po

-1-180

“Hi90

_{-200

4210

220

750~




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP

SENS. SETTING__2>

LOGGING SPEED_ 20
LOGGED DEPTH__ %95 ft

MV
FT/MIN

RESISTANCE

SENS. SETTING 10

LOGCING SPEED_2°
LOGGED DEPTH _45° ft

OHMS
FI/MIN

DEPTH

FEET
METERS

o
|
i

o

10

—20

111

100—{30

140

—70

-+ 80

350-

58

HOLE NO.C b4
SHEET 3 OF 4



UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP

SENS. SETTING 25 MV

LOGCING SPEED__20  f1/MIN

LOGGED DEPTH

455 ft

RESISTANCE

SENS. SETTING __10
LOGGING SPEED 20
LOGGED pEpTH "> f¢

OHMS
FT/MIN

DEPTH

FEET
METERS

59

350
1o

—120

~130

—+140

—150

160

170

-1-180

“Hi90

650
—200

1

1

210
700

“}-220

750~

HOLE NO.C €4
SHEET 4 OF 4



UNITED STATES GEOLOGICAL SURVEY HOLE NO C 68
SHEET) OF 4
AREA Coteau QUAD NAME Minot 15 min
DATE STARTED  10/21/78 DATE COMP 10/21/78 COUNTY ward STATENorth Dakota
LOCATION: SEC. 2 Tusow.. R.saw. , FOOTAGE LOC. 208 I 2099 £t
FOOTAGE TOTAL
SIZE AND BIT TYPE: 5 1/8 in. ROTARY. 505 JCORING _-———— DEPTH 505 ft
DEPT
DRILLING AGENCY:  superior Drilling DRILL TYPE: - WATER © 13 fe
LITHOLOGY RECORDED BY  Susan M. Cook GEOPHYSICAL LOGS RECORDED BY Barriga
REMARKS:  pri1ied wich mud
Contract No. 14-08-0001-17431
GAMMA DENSITY DEPTH
> | T.C._LO SEC.-RANGE > CPS| T.C._LSEC-RANGE 1O _cPS| |
LITHOLOGY & =| L0CGING SPEED 20 FT/MIN| LOGGING SPEED 20 Fr/min| & |
LOGGED DEPTH _495 ft LOGGED DEPTH 303 f¢ =
— e 0—-0
7] ik ]
: gravel ‘ ). “H10
= EY 50—
: ‘:""_ —1"'20
- R 100-t-30
~ —-40
till ]
- ﬂ 150
] " 150
: sand and gravel ‘O }
' 60
— 200
_ gravel Coet :__70
— 250 —
n —+80
: till and gy silty clayst 7]
gy silty clayst
7] 190
1 no samp le 300
-4 —
no sample; lignite L 100
T no sample -
B 60 ]
- 350




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO

C 68

SHEET 2 OF ,

LITHOLOGY

STRIP
L0G

GAMMA
T.¢ _10 SEC -RANGE > CPS
LOGGING SPEED 20 FT/MIN
LOGGED DEPTH _495 ft  °

DENSITY
TC_LSEC-RANGE__10
LOGGING SPEED 20
LOGCGED DEPTH _203 ft

CPs
FT/MIN

DEPTH

FEET
METERS

'

1

1

no sample

no sample; lignite

no sample

61

120

—130

—-140

“}iso

1160

170

1180

90

_I-200 |

—+4—210

220




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SENS. SETTING 3>

LOGGING SPEE
LOGGED DEPTH

SP

0_20
503 ft

T
FT/MIN

RESISTANCE

SENS. SETTING _15

LOGGING SPEED_20

OHMS
FT/MIN

LOGGED DEPTH 293 fr

DEPTH

FEET
METERS

B

|

—10

20

10030

—1+-40

50

-T-80

~100

62

L

HOLE NO.cC o8
SHEET 3 OF 4



UNITED STATES

REMARKS:

GEOLOGICAL SURVEY

Sp
SENS. SETTING___35 MV
LOGGING SPEED__20  FT/MIN
LOGGED DEPTH 503 ft

RESISTANCE
SENS. SETTING 15 OHMS
LOGGING SPEED 20 FI/MIN
LOGGED DEPTH __ 303 ft

DEPTH

FEET
METERS

63

20

130

—+140

150

160

=170

1180

90

1200

210

“+220

750-

HOLE NO.C 68
SHEET 4 OF 4



UNITED STATES GEOLOGICAL SURVEY HOLE KO C 69
SHEET; OF ,
AREA Coteau OUAD NAME Minot
DATE STARTED 11/3/78 DATE COMP.  11/3/78 COUNTY ward STATE North Dakota
LOCATION: SEC. 13 Tise n., R.83 w. , FOOTAGE L0C. 672 L ss pew | SROUND g7 g
FOOTAGE TOTAL
SIZE AND BIT TYPE: 5 1/8 in. ROTARY 225 [CORING ——-om DEPTH 225 ft
DRILLING AGENCY: superior brilling DRILL TYPE: - MR 20 £
LITHOLOGY RECORDED By Susan M. Cook GEOPHYSICAL LOCS RECORDED By  Barriea
REMARKS Drilled with water
Contract No. 14-08-0001-17431
GAMMA DENSITY DEPTH
o T.C._5_SEC.-RANGE _10__ CPS| T1.C.1_SEC-RANGE_15 ___ CPS »
l' :zu — o
THOLOGY 5 = LOGGING SPEED 20 FT/MIN] LOGGING SPEED _20 FT/MIN g E
LOGGED DEPTH _217 ft LOGGED DEPTH _225 ft =
0. O—TO
RBLL ]
</O' 110
\:Ol 50—
‘ |
U _f20
gravel 0 7
till ’ 10030
»:O.J':. -
o ’ T 40
gravel ";: ] 0—4
& 50—
R No! “}s0
O —
sand and gravel , n
0. 60
. ) 200
lignite and gy cbncs clayey siltst ]
lignite and gy silty clayst — 7]
gy clayey siltst f:i: .
L T __-—-70
250
-1+-80
190
300
:-100
64 ]
350—




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP RESISTANCE DEPTH
SENS. SETTING _____ 60 MV | SENS. SETTING __10 OHMS| 0
LOGGING SPEED_20 FT/MIN| LOGGING SPEED_20 FT/MIN § =
LOGGED DEPTH__225 ft LOGGED DEPTH _225 ft =
0—~0
0

50—
—r-20

_
10030

—
—1-40

150
“}-50
—d——bo

200 —
=70

250 —
—1-80
190

300 —
_[-100

350

65

HOLE N@.C 69
SHEET 2 OF 2



UNITED STATES GEOLOGICAL SURVEY

HOLE XNO
SHEET 1

W 2
0F 4

AREA williams County

QUAD NAME Charlson NE

DATE STARTED 10/22/78

DATE COMP.

10/28/78 COUNTY wiltiams

STATE North Dakota

LOCATION: SEC. 25 T. 155 N, R.95w. FOOTAGE LOC. 43 rc W

FEL GROUND
P ELEY

2019 £t

SIZE AND BIT TYPE: 4

fOOTAGE

T0TAL

ROTARY 400 [CORING ~-

i DEPTH

400 ft

DRILLING AGENCY:

Thompson Drilling

DRILL TYPE: -

DEPTH TO
WATER

9 ft

LITHOLOGY RECORDED By Wincentsen

GFEOPHYSICAL LOGS RECORDED BY

Harris

REMARKS: prilled with mud

Contract No. 14-08-0001-17427

LITHOLOGY

STRIP
106

101 __

GAMMA

SEC.-RANGE _50__ ¢PS| T.¢ L_SEC.-RANGE
LOGGING SPEED _25__ FT/MIN] LOGGING SPEED__.25 _FT/MIN
LOGGED DEPTH _399 _

DENSITY

LOGGED DEPTH __399

DEPTH

LOK_ CpS

FEET

METERS

gy sand and gravel

gravel

gravel and gy sand

till gravel & gy brn sand

gy brn sand
gy sand

till and gn silty clayst

gy silty clayst

gy siltst and gy sandst

gy silty clayst and lignite
lignite and gy silty clayst

gy silty clayst

gy silty sandst and gn-gy silty sandst

gy silty clayst and lignite

gn silty sandst and gy silty clayst

gy siltst

gy sandst

gy silty clayst and gy silty sandst

gn silty sandst and brn silty clayst

gy silty sandst

gy siltst, cemented

gy silty clayst and gy siltst
gy silty clayst

lignite and gy silty clayst

gy silty clayst

gy silty clayst and gy siltst
gy siltst and gy sandst

gy sandst and gy silty clayst
gy silty clayst

gn-gy silty clayst

gy siltst & gy silty cilayst
gy silty clayst and lignite
gy silty clayst and gn clayst
gy siltst and gy sandst

gy siltst and gy silty clayst

66

(=

—T-0
_J‘
10

~20
—1-40
—50

60

-1-80




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO

w2

SHEET 2 OF 4

LITHOLOGY

GAMMA

T¢_L sec-rance >0

LOGCING SPEED _22

LOGGED DEPTH

393 ft

CPS
FT/MIN

DENSITY
T CL _SEC -RANGE_LOK _ PS
LOGGING SPEED 25 FT/MIN
LOGCED DEPTH __399 ft

DEPTH

FEET
METERS

gy silty clayst
gy silty clayst and lignite
gy siltst and silty sandst
gy silty clayst

py siltst

67

350

120

130

—+140

150

—160

550

o

“T-180

“Ts0

_{-200

4210




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP

SENS. SETTING 25

LOGGING SPEED__2°
LOGGED DEPTH__ 399 f¢

My
FT/MIN

RESISTANCE

SENS. SETTING 'O

LOGGING SPEED_2°
LOGGED DEPTH _399 It

OHMS
FT/MIN

DEPTH

FEET
METERS

S T N I

|

0~—10

10

L 20

10039

- 40

50

~70

T80

=90

—100

350

68

HOLE NO.w 2
SHEET3 OF4



UNITED STATES

REMARKS:

GEOLOGICAL SURVEY

SpP
SENS. SETTING ___25 MV
LOGGING SPEED___25 FT/MIN
LOGGED DEPTH 399 ft

RESISTANCE
SENS. SETTING ____10 __ OHMS
LOGGING SPEED___22 _ FT/MIN
LOGGED DEPTH ___ 399 ft

DEPTH

FEET
METERS

69

“T20

_~130

4140

150

160

170

1180

190

200

210

220

750-

HOLE NO.W 2
SHEET 4 OF 4



UNITED STATES GEOLOGICAL SURVEY HOLE NO ' 3
SHEET 1 OF 4
AREA  williams County QUAD NAME Ray 1 SW
DATE STARTED 10/28/7s DATE COMP 10/30/78 COUNTY witriams STATE nNorth Dakota
LOCATION: SEC. &« T.155 N, R. 97 w. FOOTAGE LOC. 50 (LIS foe | CROWND o314 e
FOOTACE TOTAL
SIZE AND BIT TYPE: 4y in. drag ROTARY 440 [CORING ————- DEPTH 440 ft
} caps DEPTH T
ORILLING AGENCY: Thompson Drilling DRILL TYPE: - WATER a1 e
LITHOLOGY RECORDED BY Wincentsen, Spencer GEOPHYSICAL LOGS RECORDED BY  Harris
REMARKS: Drilled with mud
Contract No. 14-08-0001-17427
GAMMA DENSITY DEPTH
& | T.C.L_SEC-RANGE 30 CPS| T C.L_SEC.-RANGE_LOK__ CPS w
LITHOLOGY =3 2s s ool B
= —| LOGCGING SPEED _25___ FT/MIN| LOGGING SPEED FT/MIN w =
LOGGED DEPTH _423 | LOGGED DEPTH 423 =
N gv sand nd gravel 00
B brn-gy sand & gravel
N brn-gy sand & gravel
till brn sand T
orange sand B
] gy and tan sand 50
] till and gy silty clayst ~“20
gy silty clayst
gn-gy silty clayst and gy sandst h
— —
gy silty clavst
3 3 \ —30
m gy silty clayst and gy siltst 100
gn-gy silty clayst 7
. —1-40
| 8y silty clayst ]
h 150
gn silty clayst and gy sandst
gy sandst —-50
] gy clayey sar{dst and gy clavst N
B gy silty clayst and limest ———60
gy silty clayst and lignite 200
R lignite and gy silty clayst 7]
7] gy silty clayst n
— 470
] gy siltst and gy sandst 250
I -T-80
] gy sandy siltst ]
7 gy silty clayst 190
h no sample 300
- -—
: gy siltst and lignite —‘__'00
gy siltst and brn-gy silty clayst B
] ) 70 .
gy silty clayst
n 350




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLENO W 3
SHEET 2 OF 4

LITHOLOGY

GAMMA
T.C_1_ SEC-RANGE_30__ CPS
LOGGING SPEED 25 FT/MIN
LOGGED DEPTH __423

DENSITY
TCL _SEC RANGE__LO0K
LOGGING SPEED _25

CPS
FI/MIN

LOGGED DEPTH _5%23

DEPTH

FEET
METERS

| |

1

gy

8y

no

gy

silty clayst

cbnes siltst

sample

silty clayst

71

3

-~

g

120
400

130

—+$140

“Tiso
500 —

—160

170
-

1180

—190

_}200

-+—210
700

-220




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP
SENS. SETTING 25 MV

LOGGING SPEED___ 25 FT/MIN
LOGCED DEPTH___ %23

RESISTANCE
SENS. SETTING 10 oHMS
LOCGING SPEED__ 2 FT/MIN
LOGGED DEPTH %23

DEPTH

FEET
METERS

o
]
]

o

—10

-20

10030

—-40

70

—1-80

72

HOLE NO.W 3
SHEET 3 OF ,



UNITED STATES GEOLOGICAL SURVEY HOLE No.w 3

SHEET4 OF4

REMARKS:

SP RESISTANCE DEPTH
SENS. SETTING___25 MV |SENS.SETTING_10 __ OHMS

LOGGING SPEED___25__FT/MIN| LOGGING SPEED 23 FT/MIN
LOGGED DEPTH___423 ft | LOGGED DEPTH 423 ftr

FEET

METERS

350 —
“T1no

120

130

4140

—150

60

170

1180

190

200

210

220

73 .




UNITED STATES GEOLOGICAL SURVEY HOLE Mo i ¢
SHEET |, OF,
AREA Williams County QUAD NAME White Paritls 2 SE
DATE STARTED 10/21/78 DATE COMP 16/21/78 COUNTY wiltioms STATE orth bakota
N B PR FEL GROUND .
LOCATION: SEC. 10 T.56 x. R.95u.  FOOTAGE LOC. 2638 it Lol e ewe |l 233 fe
o e FoOTACGE_ 1 Toral ~
SIZE AND BIT TYPE- %. in. drag ROTARY 460 |CORING --—-- DEPTR 460 Tt
DEPTH TO
DRILLING AGENCY" Thompson Drilling I DRILL YYPE: - WATER T oft
LITHOLCGY RECORDED By Mincemtsen CEOPHYSICAL LOGS RECORDED BY  Harvis
REMARKS: Drilled with mud
Contract No. 14-08-0001-17427
GAMMA DENSITY DEPTH
L 0 & | TCL__SEC RANGE_ 2D CPS| T C_L_SEC RANGE_1OK__¢pS| | o
| THOLOGY & = | LOCCING SPEED 25 FT/MIN| LOCGING SPEED_25  FI/MIN| & | =
LOGCED OEPTH 32 ft | (OCGED DEPTH 438 ft =
-1-0
°T
tan sand and gravel _
brn sandy silt and gravou ;': ]
till brn sandy silt A : —‘r—IO
tan sand e 50
ny osilty clavst 4-20
gv silty clayst and lignite _
sy silty clavst and gy sandst ]
gv sandst and gv silty cliavst ]00__>—30
pv o silty clavst i
gv silty claysce and tignite ]
gy silty clavst - 40
gn-gy silty clayst
vositty clavst
BY 8 ¥ Ve 150 —
gy silfty clavst and lignite ___“50
gv osiliy clayst ]
wnoand gy siltye clayvst
gy sitty clavst and gn clavst 200:;_60
gy silty clayst |
gy sandy siltst and uy silty clavst _<r—70
gy ~ilty clavst =
gn-gy and gy sandy siltst 250
gn-gy silty clayst and gn sandy siltst
. 180
av osandst
Tignite and gy silty clayst
gy osilty clayst _
gy silty clavst and gv sandst - 90
300
gv silty sandst and gy silty clavst
gy silty clavst ]
gy silty sandst and gv siltv ¢layst -—'—'-_——-;—_ _[—IOO
gy silty sandst 74
gv sandst and gy silty clavst t 350




ONITED STATES GEOLOGICAL SURVEY HOLEND

SHEET 2 OF 4

REMARKS:

GAMMA DENSITY DEPTH

TC_L  SEC RANGE_3O _CPS| T C L_SEC RANCE_LOK _ (pS
LOGGING SPEED =22 FT/MIN| LOGGING SPEED _25 FT/MIN
LOCGED DEPTH _#52 ft | LOCGED DEPTH _45% ftr

LITHOLOGY

STRIP
L0G

FEET
METERS

] 350

snmgy o silty o clayvst and gy osandst

gy sandst

2y osilest

ti20
400

gv o silty sandst

gy sttty clavst

gv silty clavest and gy sandst

gy silty sandst and gn silty lavs

130

v osilty clavat

4140

150

—160

_170

1180

“Hi90

_F200

4210

75




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP
SENS. SETTING

10

LOCCING SPEED__25

LOGGED DEPTH

458 {1t

My
FT/MIN

RESISTANCE
SENS. SETTING _10 OHMS
LOGGING SPEED 2> FT/MIN
LOGGED DEPTH 28 't

OEPTH

FEET
METERS

o
|

—O

110

140

180

_F100

350

76

HOLE NO.\“ 4
SHEET 3 OF 4



UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP

SENS. SETTING_10

LOGGING SPEED 22
LOGGED DEPTH__458 ft

MV
FT/MIN

RESISTANCE

SENS. SETTING __10

LOGGING SPEED__*>
LOGGED DEPTH _ 498 ft

OHMS
FI/MIN

DEPTH

FEET
METERS

717

20

~—130

~-+—140

150

T160

—170

1180

190

200

_F210

220

HOLE KNO.W 4

SHEET 4

0F 4



UNITED STATES GEOLOGICAL SURVEY HOLE NO v o6
SHEET1 0F 4
ARER Williams County QUAU NAME Ray 1 SW
DATE STARTED 10/30/78 DATE COMP 1:1/2/78 COUNTY witliams STATE North Dakota
LOCATION: SEC. 24 Tase n.. R.98w. , FOOTAGE LOC. 10 S 50 e | SPIRD o3ss e
. FOOTAGE 01
SIZE AND BIT TYPE: a4 ia. drag T TR (T et 68t
DRILLING AGENCY:  thompeon Drilling DRILL TYPE: - WaATER 7 £
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Harris
REMARKS Drilled with mud; geologist's log missing
Contract No. 14-08-0001-17427
GAMMA DENSITY DEPTH
a T¢_1 SEC.- 50 1 . 10K
LITHOLOGY IR SEC.- RANGE CPS| T C.L1_SEC-RANGE 2 N )
= —| LOGGING SPEED 2> FT/MIN| LOGGING SPEED 25 FI/MIN| = | =
LOGGED DEPTH _462 ft LOGGED DEPTH __468 f¢ =
0—-0
till 0
50._.
—»-20
100—{"30
—+-40
150 —
lignite 50
lignite —
—-—60
200
70
250 —
-+-80
“1-90
300
:~1oo
78
lignite ]
H 350—




UNITED STATES GEOLOGICAL SURVEY HOLE NO ¢ 6

SHEET 2 OF 4

REMARKS:

GAMMA DENSITY DEPTH

TC_1_ SEC RANGE 2O CPS| T C L _SEC RANGE__LOK__ CPS
LOCGING SPEED 2> FT/MIN| LOGGING SPEED _25 FI/MIN
LOGGED DEPTH _462 ft | LOGGED DEPTH _468 fr

LITHOLOGY

STRIP
LoG
FEET

METERS

lignite
1o

[
lignite h--J
120
—130

lignite -
Lieni
ignite - 1o
-

T150

160
170
—+-180
90
_t200
210

—220
79 -




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP

SENS. SETTING 10 My

LOGCING SPEED__22  fT/MIN

LOGGED DEPTH

468 ft

RESISTANCE

LOGGING SPEED_2>

SENS. SETTING 10

0HMS
FT/MIN

LOGGED DEPTH _ 08 r¢

DEPTH

FEET
METERS

10

20

—1-40

_too

350~

80

HOLE NO.w 6
SHEET 3 OF 4



UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP

SENS. SETTING __10 My

LOGGING SPEED__25 _ FT/MIN

LOGGED DEPTH

468 tt

SENS. SETTING 10

RESISTANCE

LOGGING SPEED _25
LOGGED DEPTH __468 ft

OHMS
FT/MIN

DEPTH

FEET
METERS

¥

81

5

350 —
1110

20

-130

140

150

60

—170

1180

190

—200

210

220

750-

HOLE NO. . o
SHEET , OF 4



UNITED STATES GEOLOGICAL SURVEY HOLE NO v 14
SHEET 1 OF 4
AREA Williams County QUAD NAME White Earth 2 NW
DATE STARTED 10/19/78 DATE COMP  10/20/78 COUNTY witliams STATE North Dakota
XPREX
LOCATION: SEC.32  T1s57 3. R.95W.  FOOTAGE LOC. 2958 ad 60 e pwi | Einee 2350 ft
FQOTAGE TOTAL
SIZE AND BIT TYPE: 44 in. drag ROTARY 465  [CORING -———- DEPTH 465 fr
DEPTH T0
DRILLING AGENCY: Thompson Drilling DRILL TYPE: -———- WATER 6 ft
LITHOLOGY RECORDED BY Wincentsen GEOPHYSICAL LOGS RECORDED BY Harris
REMARKS: Drilled with mud
Contract No. 14-08-0001-17427
GAMMA DENSITY DEPTH
& 5| T.C_1__SEC RANGE 20 CPS| T C._L_SEC-RANGE 10K cPsy QL
LITHOLOGY =21 L0GCING SPEED 25 FT/MIN| LOGGING SPEED __ 25 FT/MIN| & | =
LOGCED DEPTH 461 ft LOGGED DEPTH 465 fr =
cemel 0—-0
gy sanuy silt and gravel_{,- . i
tan sand and gravel O
gray silty sand & gravel Q _"—IO
1 ein _&' “Fao
tan sand and gravel f .
tan silt and gravel 1 e IOO:_3°
tan sand and gravel 7]
yellow silty sand 40
tan sand 7
150
gy silty clayst “Tso
gn siltst and gy sandst :
gy sandst and gy siltst 200_'—60
gy silty clayst and <bnes clayst
170
gy silty clayst
. 250
gy siltst —80
gy silty clavst
gn-gy silty clayst and lignite
lignite and gy silty clayst
90
300
gy silty clayst n
_~1oo
gy silty clayst and gy siltst
gy silty el 82 7
gn-gy silty clayst 350 —




UNITED STATES GEOLOGICAL SURVEY HOLE NO v 14

SHEET 2 OF

REMARKS:

GAMMA DENSITY DEPTH
TC_L _ SEC RANGE_D3O _ CPS| T C L _SEC RANGE___LOK  (PS
LOGGING SPEED _2° FT/MIN| LOGGING SPEED _25 FT/MIN
LOGGED DEPTH _461 ft | LOGGED DEPTH _465 fr

LITHOLOGY =3

FEET

METERS

(it 350

gy silty clavst =
pyv sandy siltst and gy siltst -

py cemented siltst

] 20

pv silty clayst Spapall

~130

gn siltst

gy silty clayst
- — —+140

—150

—160

7o

1180

600

“hso

—+-210

T-220

750




 UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP RESISTANCE DEPTH
SENS. SETTING 25 MV |SENS.SETTING 10 OWMS| _ | <«
LOGGING SPEED__2>_ FT/MIN| LOGGING SPEED_2° _ FT/MIN| = | =
LOCCED DEPTH___ 463 f¢ LOGCED DEPTH %05 fr =
— 0-—0
7] 10
— 50
] TFao
- 10030
= 4
— —
— —1+-40
— 150—
n 150
- .
] Y
— 200 —
- _r70
- —
- 250
— —+80
] 190
— 300 —
- _I-too
— 350

84

HOLE NO.w 14
SHEET 3 OF 4



UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP
SENS. SETTING ___25
LOGGING SPEED
LOGGED DEPTH

My

25 FT/MIN
465 ft

RESISTANCE

SENS. SETTING _10

LOGGING SPEED __25
LOGGED DEPTH __465 ft

OHMS
FT/MIN

DEPTH

FEET
METERS

%3.

85

350 —

1

rl20

~130

—+4-140

150

60

—170

1180

k90

—200

210

—220

HOLE NO.W 14
SHEET4 OF 4



UNITED STATES GEOLOGICAL SURVEY HOLE KO v 15
SHEET 1 OF
AREA Williams County QUAD NAME &Rray 1 xE
DATE STARTED  10/17/78 DATE COMP  10/17/78 COUNTY wittiams STATE North Dakota
LOCATION: SEC.12 Tas7 w. R.96 w.  FOOTAGE LOC. 35 MU ek | RN et
Lo FOOTAGE TOTAL
SIZTE AND BIT TYPE: %% in. drag ROTARY 105 TCORING ————- DEPTH 105 ft
DRILLING AGENCY: Thompson Drilling DRILL TYPE: _____ &EAPTI[HR o
LITHOLOGY RECORDED gy  Wincentsen GEOPHYSICAL LOGS RECORDED BY none
REMARKS: Mo geophysical log
Contract No. 14-08-0001-17427
GAMMA DENSITY DEPTH
& | T.C ___SEC-RANGE —___ CPS; T C.__SEC.-RANGE CPS{ )
LITHOLOGY = =1 LOGCING SPEED FT/MIN| LOGGING SPEED /M| S | B
LOGGED DEPTH LOGGED DEPTH =
1 P 0—0
| tan sand and gravel ’ 7
tan silt and gravel 7 I
. 20, -
] gy silty clay, tan sand 14 ’;A" 1o
-1 . and gravel —’ - —
N till ‘O 5o
] brn sandy silt _"! “—'20
_ brn sandy silt & brn sandd_h.',‘O'_ |
| b dy silt B
_ rn sandy s p. 10030
— I ]
] N
n —1-40
—J -—
— 150
] 150
—J —
- —
| ——60
] 200
— 70
7 250 —
7 —+-80
- -y
7 “}-90
B 300
- :—100
B 86 7]
7 e 350




UNITED STATES GEOLOGICAL SURVEY

HOLE NO W L6
SHEET | OF ,
AREA Williams County QU“D NAM[ Ray 1 NE
DATE STARTED 10/27/78 DATE COMP  10/29/78 COUNTY witiiams STATE North Dakota
Bebdx GROUND
LOCATION: SEC. 2o Tas7 ~., R.os w. , FOOTAGE LOC. 15 P 210 ot | BN 2334 g
FQOTAGE TOTAL
SIZE AND BIT TYPE: 45 in. drag ROTARY 500 |CORING ————=- pepTy 00 fe
DEPTH TO
DRILLING AGENCY: 1hompson Drilling DRILL TYPE: --——-- WATER 0 ft
LITHOLOGY RECORDED BY Owen GEOPHYSICAL LOGS RECORDED BY Harris
REMARKS: priited wich mud
Contract No. 14-08-0001-17427
GAMMA DENSITY DEPTH
2 | TC _1_SEC-RANGE __50_ CPS| T C.L_SEC-RANGE __10K_(CPS — QL
LITHOLOGY =3 ” ool B
= —| LOGCING SPEED 25 F1/MIN] LOGGING SPEED FT/MIN o o
LOGGED DEPTH 494 £t | LOGGED DEPTH _497 ft =
s 010
brn sand and gravel 9 B
“to
_.’Q 50—
brn silt .' - ~~2O
brn sand —‘ :
U 10030
brn silt 0 7
£ill ' —1-40
i 150
D 150
brn sand ,‘ :
- j»eo
Din sand daa proavel :J(;./ -
brn sand ]
i | T
brn very coarsc sand ] . |
—] = 250 —
brn sandst - 1 g0
brn sandst and lignite ]
gy siltst and gn clayst —
brn sandst 300_:-90
brn sandst and brn siltst :
brn siltst -:-]00
, 87 -
brn siltst and gy sandst 350




UNITED STATES GEOLOGICAL SURVEY

HOLE NO W 16
SHEET o OF 4
REMARKS:
GAMMA DENSITY DEPTH
o ¢l B 50 1 - 10K
LITHOLOGY - SEC.- RANGE CPS| T C.1_SEC RANGE cPS| )
= —| LOGGCING SPEED _2> _ FT/MIN| LOGGING SPEED_25  FI/MIN| & | =
LOGGED DEPTH _494 ft LOGGED DEPTH _497 £t =
JSO]
gy sandst F‘”o
lignite _"*120
gy sandst 1400 —
gy siltst ]
_r130
gy siltst and lignite
= 450
gy siltst ——140
::: “His0
500 —
160
550
7o
~1+180
600
190
650
_-200
—+—210
700
220
88 7]
750~




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP

SENS. SETTING 25

LOGCING SPEED __25
LOGCED DEPTH___ 207 ft

MV
FT/MIN

RESISTANCE

SENS. SEFTING __ 10

LOCCING SPEED___2°
LOGGED DEPTH %97 ft

OHMS
FT/MIN

DEPTH

FEET
METERS

~0

o
1

—10

-20

100— 30

—-40

-50

—70

-1+80

_F00

350~

89

L

HOLE NO.W 16
SHEET 3 OF 4



UNITED STATES GEOLOGICAL SURVEY HOLE No.W 16

SHEET 4 OF 4

REMARKS:

SP RESISTANCE DEPTH
SENS. SETTING 25 MV |SENS. SETTING 10 QHMS

LOGGING SPEED_25__ FT/MIN| LOGGING SPEED_25___ FT/MIN
LOGGED DEPTH__497 ft | {OCCED DEPTH _497 fr

FEET

METERS

350 —
“rFno

—120

130

140

150

160

—170

1180

—190

_200

210

220

90




UNITED STATES GEOLOGICAL SURVEY

HOLE NO ™ 17
SHEET 1 OF4
AREA williams County QUAD NAME Ray 1 NW
DATE STARTED 10/30/78 DATE COMP  11/1/78 COUNTY Wwilliams STATE North Dakota
LOCATION: SEC. 17 Tis7 ~. R.97 w.  FOOTAGE LOC. 66 i 30 e | SN 9076 £y
FOOTAGE TOTAL
SIZE AND BIT TYPE: 45 in. drag ROTARY 390 JCORING ————- 0EPTH 390 ft
DEPTH T
DRILLING AGENCY:  Thompson Drilling DRILL TYPE: —— WATER o 6 f
LITHOLOGY RECORDED BY Owen GEOPHYSICAL LOGS RECORDED By  Harris
REMARKS: pritled with mud
Contract No. 14-08-0001-~17427
GAMMA DENSITY DEPTH
= T.C._L_SEC.-RANGE 50 _ CPS| T.C.L_SEC-RANGE_LOX__ cPsS v
LITHOLOGY =2 s ol B
= —1 LOGGING SPEED _25 FT/MIN| LOGGING SPEED FI/MIN] & | 2
LOCGED DEPTH _385 ft LOGGED DEPTH 390 fr =

] brn silt and gravel ’ i

_. ._{i; 0 ]

. ) 0

brn silt p

. ' 50

: till “hao

: brn sand i

—e ]00_""30

b coarse sand

= rn irse san _l

gravel & gv clayst

- -

- —+1+-4
gy clayst and lignite - 40
lignite and gy clayst 7]

B gy clayst 150

7] 150

-J gy siltst —

—1 lignite and gn clayst ]

B gy siltst _'—60

R gy siltst and brn sandst 200

T .y si .
gy siltst

7] gy siltst and gy clayst T 70

B limest, gn clayst and gy siltst 7

— gy siltst 250

B clayst 1—-30

_ brn sandst and gy siltst

1 gy siltst —1-90

- - 300
gn clayst and brn sandst >
gy clayst and limestone T‘:‘;'— B

a sandst and clayst __;: :FIOO
gy  siltst .._
gy siltst and lignite :— 91 7

~ B 350 -




UNITED STATES GEOLOGICAL SURVEY HOLENO w17

SHEET 2 OF

REMARKS:

GAMMA DENSITY DEPTH

TC__ L SEC RANGE_20 _ CPS} T C._LSEC RANGE_LOK _ CPS
LOGGING SPEED 25 FT/MIN| LOGGING SPEED _25 FT/MIN
LOGGED DEPTH 385 fr. | LOGGED DEPTH 390 fr

LITHOLOGY

STRIP
L0G
FEET

METERS

350

lignite, no sample

no sample \

“F20

_F130

~1—-140

—150

—160

550
_f170

“T-180

o

200

—+210

H-22(

92




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SENS. SETTING 25
LOGCING SPEED___25__FT/MIN

LOGGED DEPTH

SP

390 ft

L

RESISTANCE

SENS. SETTING 10 oKmsS
LOGGING SPEED___ 2> FT/MIN
LOGGED oEpPTH 399 fr

DEPTH

FEET
METERS

| S T

L

o
|
1

1)

~1-40

50

o

—70

~+80

93

HOLE NO.W 17
SHEET 3 0F 4



UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP

SENS. SETTING. 25 MV

LOGGING SPEED___25 __FT/MIN

LOGGED DEPTH

390 ft

SENS. SETTING 10

RESISTANCE

LOGGING SPEED _25
LOGGED DEPTH 220 ft

OHMS
FY/MIN

DEPTH

FEET
METERS

94

350 —
110

“Thi20

130

~150

60

170

1180

%0

_200

F210

220

750-

HOLE NO.W 17
SHEET 4 OF 4



UNITED STATES GEOLOGICAL SURVEY

HOLE NO W 36

SHEET ; OF
AREA Williamag County QUAD NAME McGregor
DATE STARTED 10/2/78 DATE COMP  10/3/78 COUNTY williams STATE North Dakota
LOCATION: SEC. 1 T.uss n., R.os w. , FOOTAGE LOC. 30 P 500 pee | SROUND a6y g
FOOTAGE TOTAL
SIZE AND BIT TYPE: 44 in. drag ROTARY 160 [CORING -—-——-—- DEPTH 160 ft
caq DEPTH T
DRILLING AGENCY:  Thompson Drilling DRILL TYPE: -—-- WATER 5 ft
LITHOLOGY RECORDED BY Wincentsen GEOPHYSICAL LOGS RECORDED BY Harris
REMARKS: Drilled with mud, hit shallow natural gas pocket
Contract No. 14-08-0001-17427
GAMMA DENSITY DEPTH
o T.C..L_ SEC-RANGE _50__ CPS| T.C.1_SEC. RANGE _LOX__ CPS )
LITHOLOGY =2 ] f- - | 2
= —| LOGGING SPEED _25 FT/MIN| LOGGING SPEED FT/MIN w o
" | LOGGED DEPTH _112 £t | (0GCGED DEPTH 117 ft =
e 0—0
silty clay and gravel ’ |
tan clay and gravel B
' 110
till O B
tan clay 30
tan silty clay & siégxd ' —1—20
tan silty sand & gravel _'. B
tan sand — O -
tan silt 7] S loo:"3°
tan silty clayv & gy silt
gy silty clayst
gy silty clayst and gy siltst T4
gn-gy silty clayst 7]
gn-gy silty c¢layst and gn clayst 150
“1-50
200-] %°
470
250
-1-80
“}-90
300
. -*-IOO
95 -
350




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP

SENS. SETTING __25__ MV

LOGGING SPEED __25 __FT/MIN

LOGGED DEPTH

117 f¢t

RESISTANCE

SENS. SETTING 10

LOGGING SPEED __25

OHMS
FT/MIN

LOGGED DEPTH 117 fr

DEPTH

FEET
METERS

°
]

~0

20

]oo_Lao

50

60

—70
_T

—1-80

90

100

96

HOLE NO. W 36
SHEET 5 OF



UNITED STATES GEOLOGICAL SURVEY

HOLE NO w 37

SHEET 1 OF4
AREA williams County QUAD NAME Wwhite Earth 2 W
DATE STARTED 10/14/78 DATE COMP 10/16/78 COUNTY williams STATE North Dakota
LOCATION: SEC. 50 Tass n., R.os w.  FOOTAGE LOC. 25 B 050 e | 'Y 2a11 £e
FOQTAGE TOTAL
SIZE AND BIT TYPE: 4y in. drag ROTARY 500  [CORING ————— DEPTH 500 ft
s DEPTH T
DRILLING AGENCY: Thompson Drilling DRILL TYPE: -~ WATER - 21 ft
LITHOLOGCY RECORDED BY Wincentsen GEOPHYSICAL LOGS RECORDED By Harris
REMARKS: Dprilled with mud
Contract No. 14-08-0001-17427
GAMMA DENSITY DEPTH
& | T.C._L_SEC-RANGE_32 _ cPS| T.C.1_SEC.-RANGE_L%X__ cpS v
LITHOLOGY =2 o 2 = | 2
= —1| LOGGING SPEED FT/MIN| LOGGING SPEED FT/MIN o —
LOGGED DEPTH _489 fr LOGGED DEPTH 493 £t =
’ . 0-r0
tan sand and gravel O 5‘..\-' i
till . 10
tan sandy silt & gravel —l ‘ 50
-20
no sample ]
-
10030
gy sandst
gy sandst and siltst ]
gy sandst & gy silty clayst _.r_40
gy sandst —
gy sandst and lignite 150
lignite and gn-gy sandst “1-50
gy sandst ]
gy sandst and gn silty clayvst ]
gn silty clayst —"‘60
gn silty clayst and lignite 200
gn silty clayst "_:—_-_:—t-'_' 7
= 70
gy silty clayst ]
gy sandy siltst 250
; -1-80
gy siltst
gy clayst and gn clayst ]
gn silty clayst 7]
gn silty clayst and lignite 190
gy silty clayst 300
gy silty clayst and gy sandst n
gv silty sandst and gy clayst Mv—IOO
gy silty clayst -1
gy sandy siltst 97 =
. 350




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

LITHOLOGY

GAMMA

T.C _1_ SEC.-RANGE _50

LOGGING SPEED 25

LOGGED DEPTH

489 fr

cPs
FT/MIN

HOLE NO
SHEET 2 OF ,

W 37

DENSITY
T C.L_SEC RANGE_LOK
LOGGING SPEED 25

CPS
FT/MIN

LOGGED DEPTH 493 ft

DEPTH

FEET

METERS

gy siltst
gy silty clayst and lignite

gy silty clayst

gy silty clayst and lignite
-~

lignite and gy silty clayst

gy silty clayst

N |

1

gy silty clayst & gn silty clayst

98

750 -

450—
—+140

120

_F130

-150

160

—170

—180

“hso

_}200




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

I 1

1

SP RESISTANCE | _DEPTH
SENS. SETTING __10 MV | SENS. SETTING ___1© OHMS| _ | <
LOGGING SPEED__25  FT/MIN| LOGGING SPEED_2>  FT/MIN| & | =
LOGGED DEPTH___ 493 ft LOGGED DEPTH 493 f° =
0—0
10
50—
.-—20
10030
—t-40
150
“}-s0
_-—60
200
_4—70
250 —
—1-80
o0
300 —
:—\oo

99

HOLE NO.W 37
SHEET 3 OF 4



UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP

SENS. SETTING 10

LOGGING SPEE
LOGGED DEPTH

025
493 ft

My
FI/MIN

SENS. SETTING ___ 10 QHMS

RESISTANCE

LOGGING SPEED__ 2
LOGGED DEPTH _ 493 fr

FT/MIN

DEPTH

FEET
METERS

100

350 —
1o

~120

_,{—130

—+—140

50

160

170

“T+180

190

200

210

=220

HOLE NO.¥ 37
SHEET 4 OF 4 .



UNITED STATES GEOLOGICAL SURVEY

HOLE NO V 3O

SHEET; OF ,
AREA Williams County QUAD NAME  Big Meadow
DATE STARTED  10/15/78 DATE COMP 10/18/78 COUNTY williams STATE  North Dakota
LOCATION: SEC. 33 Tison., R.o6 w.  FOOTAGE L0OC. s W res | SROUND g £
. FOOTAGE T0TAL
SIZE AND BIT TYPE: 4% in. drag ROTARY 470 JCORING ———- DEPTH 470 ft
DEPT
DRI[[ING AG[NCY Thompson DR”[ TYPE ”””” WAT[uR 1 3 fe
LITHOLOGCY RECORDED BY Owen GEOPHYSICAL LOGS RECORDED BY Harris
REMARKS: Dprilled with mud
Contract No. 14-08-0001-17427
GAMMA DENSITY DEPTH
o T.C._L_SEC.-RANGE 50 __ CPS| T.C.1_SEC RANGE_ 10X __ (PS o
LITHOL p= ~ | &
THOLOGY = Z| LOGCING SPEED _25___ FT/MIN| LOGGING SPEED 25 FT/MIN S| =
LOGCED DEPTH _470 ft LOGGED DEPTH _470 f€ =
] S TR 0-1-0
- @' -
f e e
i brn silt and gravel ' ]
gy siltst = 7
. == 50
§ ] “F20
: = .
- brn siltst ":—‘ -
n = 100—{~30
gy siltst :"': 7
] = -
gy clayst _—___
gy clayst and gn clayst [ — — ] _v—“)
— [ ] —
gy siltst [ 2.7
— . e 150 —
gy siltst and limest b v
] 50
-1 gy siltst —
B gy siltst and gy clavst ]
T gy clayst —‘-60
— 200
gy clayst and lignite
. —
- 70
gy clayst
— 250
1 cbnes clayst e
— gy siltst -1
] siltst d 1 90
18y St and gy clayst 300
-1 gy clayst —
'_‘ gy clayst and lignite :'—IOO
- &y clayse 101 -
- 350




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO

W 38

SHEET 2 OF 4

LITHOLOGY

GAMMA

T€ _L_ SEC.-RANGE _30
LOGGING SPEED _23

LOGGED DEPTH

470 ft

CPS
FT/MIN

DENSITY

T C_LSEC RANGE_10K  CPS

LOGGING SPEED .25
LOGGED DEPTH _470 fc

F1/MIN

OEPTH

FEET
METERS

gy clayst and limest
gy clayst
py clayst and gy siltst

gy siltst

102

350

20

_F130

——140

~150

—160

7o

1180

9o

_200

—+-210




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP RESISTANCE DEPTH
SENS. SETTING __10 MV | SENS. SETTING __10 OHMS| _ | <
LOGGING SPEED 25 FT/MIN| LOGGING SPEED_22 FIMNG S | =
LOGGED DEPTH__470 f¢ LOGGED DEPTH 470 f¢ =
0]-0
“+i0

50—
~—20
100—{30
—1-40

150
“}-s0
—d»—bo

200 —
—-70

250
~T-80
“+90

300 —
_oo

350-

103

HOLE NO.W 38
SHEET 3 0F4



UNITED STATES

REMARKS:

GEOLOGICAL SURVEY

4
SENS. SETTING 10 My

LOGGING SPEED 25 FT/MIN
LOGGED DEPTH 470 ft

RESISTANCE
SENS. SETTING 10 oHMS
LOGGING SPEED__23 _ FT/MIN
LOGGED DEPTH ___ 470 fr

DEPTH

FEET
METERS

F R |

1

|

[ |

1

104

350
“T+1o

20

_F130

—+4-140

~~150

160

_F170

1180

600

9o

200

210

—220

750-

HOLE NO.w 37

SHEET4

0F 4



UNITED STATES GEOLOGICAL SURVEY HOLE NO W 40
SHEET1 OFs
AREA Williams County QUAD NAME Ray 1 NE
DATE STARTED 10/18/78 DATE COMP  10/22/78 COUNTY williams STATE North Dakota
LOCATION: SEC. 33  Tuss n., R.o6 w. , FOOTAGE LOC. 53 s et | EROMND s fe
FOOTAGE T0TAL
SIZE AND BIT TYPE: 4% in. drag ROTARY 500 TcoRING ————- DEPTH 500 ft
_— DEPT
DRILLING AGENCY: rhompson Drilling DRILL TYPE: - WATER © 2 £
LITHOLOGY RECORDED BY Owen GEOPHYSICAL LOGS RECORDED BY Harris
REMARKS:  pri11ed with mud
Contract No. 14-08-0001-17427
GAMMA DENSITY DEPTH
& C._1 SEC-RANGE 20 _ CPS| T.C.1_SEC-RANGE _10K__ ¢PS @
x — a
LITHOLOGY 52| LoceiNG SPEED 25 FT/MIN| LOGGING SPEED_25 FI/MiN| = | E
LOGGED DEPTH __493 fc LOGCED DEPTH 493 ft =
] ’ 0—-0
] brn sand, silt & gravel :.::3 0 7
4 _':-.i:z “+i0
N —::.’:':-' 50
j i) o
i brn sand ::j :‘-‘ —
- till — ,0‘ loo:"30
7] gy sand ’ .: —1
1 —: ’ - ~-40
: brn sand ﬂ ISO:
= ~..0 “t-s0
] brn sandst N
- —
lignite and brn sandst —60
— 200—
gy siltst and lignite
sy siltst :_70
] gy siltst and gy clayst ]
~ 250 —
gy clayst and gy siltst
- ~1-80
7] gy siltst ]
T “}-90
—~ 300
ey cbnes siltst
gy cbnes siltst and lignite 7
: lignite and gy siltst :-|oo
| gy siltst — _
gn siltst and gy siltst ] 105
- Sl 350~




UNITED STATES GEOLOGICAL SURVEY HOLE NO W 40
SHEET 2 OF 4
REMARKS:
GAMMA DENSITY DEPTH
& 7.C_1_ SEC.-RANGE 20 __ CPS| T C L_SEC.-RANGE_LOK _ ¢PS 1%
LITHOL =a ==
06y = =| LOCCING SPEED _25 __ FT/MIN| LOGGING SPEED 25 FI/MIN| = | =
LOGGED DEPTH _493 f¢t LOGGED DEPTH _493 ft =
] 350
gy siltst :-: 1—”0
gy siltst and limest T:—‘ B
il -~ -
gy s tst — -120
gy siltst and lignite _:T 400
[— .
E—': 130
gy siltst S T
\—"” 450
R —4-140
gy siltst and lignite ——_‘ 7]
gy siltst :_.__ —L1s0
...... 500 —
1160
550
_-170
1180
600
1190
650—
_l200
—+—210
700
22
106 ]
750~




UNITED STATES GEOLOGICAL SURVEY

REMARKS:
SP RESISTANCE DEPTH
SENS. SETTING 25 MV | SENS. SETTING 10 onms| _ | o
LOGGING SPEED__25___ FT/MIN| LOGGING SPEED_%° FImN| S| =
LOGGED DEPTH__493 ft (0GGED DEPTH 423 f¢ =
] 0—1"'0
1 -
N 0
-] 50—
7 :—20
— 10030
- —
- —-40
-1 150
7] 150
— -
7 Teo
-1 200 —
. =70
] 250
B ~1-80
-ﬂ p—
n 190
— 300 —
= —
_ _1oo
e 350~

107

L

HOLE NO.W 40
SHEET 3 OF 4



UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP
SENS. SETTING

LOGGING SPEED
LOGGED DEPTH

25

493 ft

My

25 FT/MIN

RESISTANCE

SENS. SETTING __10

LOGCING SPEED__2°
LDGGED DEPTH __493 ft

0HMS
FT/MIN

DEPTH

FEET
METERS

ST N

It

108

350
1o

20

130

140

=150

60

H170

180

“ki90o

_t-200

210

220

750

HOLE NO.W 40
SHEET 4 OF 4



UNITED STATES GEOLOGICAL SURVEY HOLE NO v 58
SHEET 1 OF 4
AREA Willlams County QUAD NAME McGregor
DATE STARTED 10/5/78 DATE COMP  10/6/78 COUNTY williams STATE North Dakota
LOCATION: SEC. o Tiso x..R.os w. , FOOTAGE LOC. 36 AL gy K] SROWND 0t ke
. FOOTAGE 101
SIZE AND BIT TYPE: 4. in. drag ROTARY 400 Q%czimc ..... b 400 £t
DRILLING AGENCY: Thompson Drilling DRILL TYPE: —— Wit L5t
LITHOLOGY RECORDED BY Owen GEOPHYSICAL LOGS RECORDED BY Harris
REMARKS Drilled with mud
Contract No. 14-08-0001-17427
GAMMA DENSITY DEPTH
& | T.C._L_SEC-RANGE_30 _ CPS| T.C.L_SEC-RANGE 10X cps
LITHOLOGY =2 ; o o | £
= —| LOGGING SPEED 25 FT/MIN} LOGGING SPEED 2> FT/MIN| & | =
LOGGED DEPTH 393 ft | LOGGED DEPTH 399 ft =
brn sand and gravel O.T‘O
brn silt n
-1 -
brn sand
l +0
T I
B grave ! 50—
T —
— 20
1 gy siltst and sandst -
— 100——30
ﬁ 4
n . — —+-40
7 gy siltst __—‘ a
] - 150 —
7] P 150
i —
— ]
_ —60
no sample 200
-1 gy siltst 470
gy siltst and sandst B
] . 250
gy clayst and gy siltst
j gy clavey sandst and gy siltst T80
gy siltst and brn clavst 7]
gv clavst and gy siltst T
7 gv siltst and gy clayst “+90
7] gy siltst and lignite 300-
Jav siltst and lignite m
: gy silist :‘—IOO
109
1 gy clayst —
- 28N —




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO W 58
SHEET2 Of 4

LITHOLOGY

T.C _1_ SEC.-RANGE 20

CAMMA

LOGGING SPEED _25

LOGGED DEPTH

393 ft

DENSITY

T CL_SEC -RANGE_LOK _ CPS
LOGGING SPEED _25
LOGGED DEPTH

DEPTH

399 ft

FEET

METERS

gy clayst

gy clayst and lignite

gy clayst

110

3

8

——

—120

130

—140

150

160

—170

180

ST

_f200

—210

220

750~




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP

SENS. SETTING 10

LDGGING SPEED__25
LOGGED DEPTH__399 ft

T
FT/MIN

RESISTANCE

LOCGING SPEED %>
LOGGED DEPTH 399 f¢

SENS. SETTING __10

OHMS
FT/MIN

DEPTH

FEET
METERS

| O T T A I

i

100-30

—+-40

—50

T80

90

_f100

350

111

L

HOLE NO.W 58
SHEET 3 OF 4



UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP
SENS. SETTING 10
LOGGING SPEED
LOGGED DEPTH

My

25 FT/MIN
399 ft

RESISTANCE

SENS. SETTING __ 10

LOGGING SPEED __ 23
LOGGED DEPTH __399 ft

OHMS
FT/MIN

DEPTH

FEET
METERS

112

-120

130

150

160

—170

“1-180

190

_}200

4210

=220

HOLE NO.W 58
SHEET 4 OF 4



UNITED STATES GEOLOGICAL SURVEY HOLE o 1 59
SHEET1 OF; -
AREA Williams County QUAD NAM[ McGregor
DATE STARTED 10/6/78 DATE COMP  10/8/78 COUNTY witliams STATE North Dakota
LOCATION: SEC. 1o Tuso ., R.95 w. , FOOTAGE LOC. 30 MC 200 i | SROIND 565 g
FQOTAGE 101
SIZE AND B’T ‘YPE 4', in. drag ROTARY 480 OICAONNG ————— D([’P?t‘ 480 ft
DRILLING AGENCY: Thompson Drilling DRILL TYPE: ----—- %[AP[T["R 10 4 fe
LITHOLOGY RECORDED BY Wincentsen GEOPHYSICAL LDGS RECORDED BY Harris
REMARKS: Drilled with mud
Contract No. 14-08-0001-17427
GAMMA DENSITY DEPTH
ot TC _L_SEC RANGE 50 CPS| 7 C L_SEC-RANGE 10K PS
LITHOLOGY =3 e ER
= —| LOGGING SPEED _25 FT/MIN| LOGGING SPEED _25 _ FT/MIN| = =
LOGGED DEPTH _474 fr | LOGGED DEPTH __480 ft =
] tan silty sand & graiel 00
till —
B gv sandst and sandy siltst ﬂr—lo
pv sandy siltst 7
I 50—
1 gy sandst —

— 20
no sample ]
ey sandst 10030

gV osiltst

gy sandst 7]
— -]

gy brn sandst
I “r-v40
— 150 —
] “}-s0
i -1
| no samp le

—150

7 200
= gy siltst ] _
i e 7o
| gy silty clayst —
1 gv siltst and lignite 250
—4 lignite and gv siltst T80
B gy siltst ]

gv siltst and gy silty clayst B

gy silty sandst “}90
7 gy sandy siltst 300
1 gy silty (layst and gy silttst 7
: gy sandy siltst “_]00

gv silty clayst and gy sandst 113 n
_ gy sandy siltst and gy sandst ]

350




UNITED STATES GEOLOGICAL SURVEY

HOLENO W 59

SHEET 2 OF 4
REMARKS:
GAMMA DENSITY DEPTH
a TC_1__ SEC RAN 50 CPS| TC_L RAN 10K
LITHOLOGY o Gt C C SEC GE cPS - g
= —| LOGGING SPEED _25 FT/MIN| LOGGING SPEED _25 FI/MIN] & —
LOGGED DEPYTH _474 fr LOGCED DEPTH _480 ft =
n 350
] gy silty sandst —1-1o
gy silty sandst and lignite ]
120
n 400 —
i gy sandst -
- 3o
48y silty sandst
B gy sandst 450— |
4 ‘ —4—140
gy silty sandst ,
-4 -
N gy sandst
] “Tso
500 — |
| 1160
550
7] _-170
] 1180
6001
. 190
650
n 200
] 4210
700
) 220
| 114 ~
750




UNITED STATES CEOLOCICAL SURVEY

REMARKS:

SP

SENS. SETTING 1O

LOGCING SPEED __2°
LOGGED DEPTH__ 79 't

RESISTANCE
MV | SENS. SETTING 10
FT/MIN| LOGGING SPEED 2

479 ft

LOGGED DEPTH

0HMS
FT/MIN

DEPTH
o
— o
==
0—0
10

50—
-20

-1
10039
—+-40

150
“1-50

]

._{
60

200
_F70

250—
—+-80
190

300 —
_1oo

350

115

HOLE NO. W 59
SHEET 3 OF4



UNITED SIATES GEOLOGICAL SURVEY

REMARKS:

SP

SENS. SETTING 10 My

LOGGING SPEED___25 _ FT/MIN

LOGGED DEPTH

579 ft

SENS. SETTING 'O

RESISTANCE

LOGGING SPEED__=°
LOGGED DEPTH __*79 Tt

OHMS
FT/MIN

DEPTH

FEET
METERS

116

350 —
o

120

—130

“F150

160

—170

“T-180

90

_200

210

—~220

750~

HOLE NO.w »9
SHEET4 OF4



UNITED STATES GEOLOGICAL SURVEY HOLE No U €0
SHEET 1 OF4
AREA Williams County QUAD NAME McGregor
DATE STARTED 9/29/78 DATE COMP  10/1/78 COUNTY Williams STATE  North Dakota
LOCATION: SEC. 26 T159N. R, 954. FOOTAGE LOC. 1320 L 30 pexc | SR 2260 s
FOOTAGE TOTAL
SIZE AND BIT TYPE: & in. drag ROTARY 460 TcoRING pEPTH 460 ft
DEPTH To
DRILLING AGENCY: Thompson Drilling DRILL TYPE: --—- WATER 0 ft
LITHOLOGY RECORDED BY Wincentsen GEOPHYSICAL LOCS RECORDED BY  Harris
REMARKS: Drilled with mud
Contract No. 14-08-0001-17427
GAMMA DENSITY DEPTH
& | T.C._L_ SEC-RANGE 30 cPS| 7.C.1_ SEC.-RANCE___'O% (PS «
LITHOLOGY =g o E- - | g
= —{ LOGGING SPEED FT/MIN| LOGGING SPEED F1/MIN o =
LOGGED DEPTH _454 ft LOGGED DEPTH 428 ft =
‘o 0—-0
brn silty clay & boulders|™ o, _
gy silty clay O) N
till gy silty clay & s:«mdySilL
brn silty clay OG —10
brn silty clay & gravel ’ n
0 50
T ~2 N
o = 1
e -
brn clayey siltst = — 20
brn clayey siltst and gy clayst -_—g_—z_. ]
gy silty clayst :EE —1_30
gy siltst T 100
== B
== ~-40
== -
iy 150 —
gy silty clayst -'—__—_'—_.—_:
== 50
=3 7
== 200 *°
gy sandy siltst and gy clayst | = =
gy siltst == B
gy siltst and gy silty clayst _;_:“::‘:“. :_;0
gy silty clayst o
gy and brn sandst ]
gy sandst and gy siltst 250
gy silty clayst -T1T-80
gy silty clayst to gy siltst .
gn-gy silty clayst 7]
gy silty clayst —790
gy sandst 300
gy siltst and gy silty clayst .
gy silty clayst 7] 10¢
gn silty clayst and gy siltst "'T
gv siltst and brn sandst 117 —1
350




UNITED STATES GEOLOGICAL SURVEY HOLENO v 60

SHEET 2 OF 4
REMARKS:
GAMMA DENSITY DEPTH
& TC_1_SEC RANGE_50 _ CPS| T C _L SEC RANGE_LOK CPS %)
L S| ocene ; il B
'THOLOGY ;3 LOGGING SPEED __25 _ FT/MIN| LOGCING SPEED _25 FT/MIN -~ —
LOCGED DEPTH __454 fr | LOGGED DEPTH _438 fr =
gy siltst 350—1
gy silty clayst and gy sandst . 1110
T gy silty clayst —
gy silty clayst and gy sandst 1120
400 —
T gn sandst ]
gn sandst and gy silty clayst :_'30
gy sandst —
450
—+-140
“Fiso
500 —
1160
550
_F170
1180
600
“Hivo
650
200
210
700
224
118 ]
750




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP

SENS. SETTING 10

LOGGING SPEED__25
LOGGED DEPTH__ 458 ft

My
FT/MIN

RESISTANCE

SENS. SETTING 1O

LOGGING SPEED_2>

OHMS
FT/MIN

LOGCED DEPTH 428 £t

DEPTH

FEET
METERS

1

L1 1

1

I

L

1

| |

—10

—20

—1+-40

—-90

=100

119

*

HOLE NO.W 60
SHEET 3 0F4



UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP

SENS. SETTING __ 10

LOGGING SPEED
LOGGED DEPTH

458 ft

My

25 FT/MIN

| RESISTANCE

LOGGING SPEED_25

SENS. SETTING 10

0HMS
FT/MIN

LOGGED DEPTH _458 fr

DEPTH

FEET
METERS

| S |

1

120

350
1110

—120

130

—140

—150

Tis0
170

1180
190
200
210

220

HOLE NO.W 60
SHEET 4 OF 4



UNITED STATES GEOLOGICAL SURVEY

HOLE NO W 62

SHEET |, OF,
AREA witriams County QUAD NAME Big Meadow
DATE STARTED 10/8/78 DATE COMP 10/14/78 COUNTY williams STATE North Dakota
LOCATION: SEC. 10 Taso v., R.os w. , FOOTAGE LOC. 325 e s puc | CROUND o305 e
FQOTAGE T0TAL
SIZE AND BIT TYPE: 44 in. drag ROTARY 440 [coRring ——--= DEPTH 440 fr
i DEPTH TOQ
DRILLING AGENCY: Thompson Drilling DRILL TYPE: ——— WATER 4 fr
LITHOLOGY RECORDED BY Owen GEOPHYSICAL LOGS RECORDED BY Harris
REMARKS Drilled with mud
Contract No. 14-08-0001-17427
GAMMA DENSITY DEPTH
e TC_L SEC-RANGE >0 _ cPS| T C1_SEC-RANGE_1UK__ ¢pS
LITHOLOGY =3 o ; = | 2
= =1 LOGCING SPEED FT/MIN] LOGGING SPEED FI/MING & | =5
LOCCED DEPTH _434 ft LOGGED DEPTH __440 ft =
T o0—0
brn sand ;".:
gy silt O 7]
gy silt and gravel p‘ o0
gy silt ' 50
gy silt and gravel - _.'-20
till
gy silt
10030
sand and gravel
"r—‘O
150 —
50
no sample ]
—60
200
: .‘ ‘ ——
| lignite _+70
250 —
180
] no sample :
190
300
g
121 -
350—




UNITED STATES GEOLOGICAL SURVEY

HOLEND w62

SHEETZ OF 4

REMARKS:
GAMMA DENSITY DEPTH
s TC_1 SEC-RANGE_50 __ ¢PS| T C _LSEC RANGE__LOK__ ¢PS ©
L a - 5 o =
ITHOLOGY =S| LOGGING SPEED 25 FT/MIN| LOGGING SPEED __25__ FT/MIN I
LOCGED DEPTH _434 ft LOGGED DEPTH __440 ft =
. ] 350
| ne sample )<
o —+1no
Pignite
no sample ]
120
lignite 400 —
ha -
no sample 1
>< _f130
450—
—}-140
“F1s0
500 —
“H60
550~
7o
-1-180
600
%0
650
-200
210
700
1220
122 -
750 —




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SENS. SETTING __25 MV |SENS.SETTING 10

SP

RESISTANCE

LOGGING SPEED__ 2> FT/MIN| LOCGING SPEED __°°
___ 480 ft 1 10CCED DEPTH 0 fr

LOGGED DEPTH

OHMS
FT/MIN

DEPTH

FEET
METERS

I

]

|

1

1

0—0

10

100130

—1+-40

—-50

—60

70

-1-80

_F100

350-

123

HOLE NO.W 6.
SHEET 3 0F4



UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP

SENS. SETTING 2> mv

LOGGING SPEED___25___FT/MIN

LOGGED DEPTH

440 ft

RESISTANCE
SENS. SETTING ___'C  oHms

LOGGING SPEED__°" __FT/MIN
LOGGED DEPTH %40 frv

DEPTH

FEET

METERS

124

350—

—

130

140

150

160

170

180

“H190

_-200

210

1220

750-

HOLE NQ. W o
SHEET 4 OF 4



